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Nature  Study 


THE  CAT. 

Requirements. — A  live  cat.  (The  animal  should  be  very  tame, 
or  it  will  not  submit  to  the  necessary  examination,  and  will  not  feed 
before  a  class  of  children.) 

Also,  if  possible,  a  cat’s  skull,  and  a  piece  of  cat’s  fur;  but  the 
latter  will  not  be  necessary  if  the  class  is  a  small  one,  as  each  child 
will  then  have  an  opportunity  of  examining  the  animal  itself  closely. 


Subject  Matter. 

Structure. — 

1.  Fur. — Two  kinds  of  hair: — 

(a)  Longer  silky  hair. 

(b)  Shorter,  close  “under  hair”. 

2.  Whiskers.  —  Long  stiff  hairs. 
Serve  as  organa  of  touch,  being  at¬ 
tached  to  very  sensitive  skin. 

3.  Ears. — Outer  ear  capable  of 
movement. 

4.  Paws. — Claws  retractile.  Soft 
pads  underneath. 

5.  Tongue. — Very  rough. 

6.  Eyes.  —  Pupils  slit -like  in  a 
bright  light,  and  wider  in  a  dull 
light. 

7.  Teeth. — Pointed.  Adapted  for 
biting;  not  for  chewing. 

Habits. — 

Note  various  habits  of  the  cat,  and 
point  out  the  adaptability  of  struc¬ 
ture  to  habit. 

1.  Cleans  its  fur. 

2.  Licks  bones  clean. 

3.  Climbs  well. 

4.  Bites  and  bolts  its  food. 

5.  Playful.  Very  agile. 


Method. 


1.  Compare  with  coat  of  dog.  Ex¬ 
plain  why  the  cat’s  coat  is  warmer. 

2.  Explain  use  of  whiskers. 

3.  Compare  with  corresponding 
part  of  human  ear. 

4.  Why  retractile?  Use  of  the 
pads. 

5.  Explain  the  use  of  this  rough¬ 
ness  in  carnivorous  animals. 

6.  Compare  the  pupil  to  a  window, 
and  explain  the  advantage  of  these 
changes. 

7.  Show  that  the  cat  resembles  other 
carnivorous  animals  in  this  respect. 


2*  |  Use  of  rough  tongue. 

3.  Use  of  sharp  claws. 

4.  Compare  with  herbivorous  ani¬ 
mals. 
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THE  CAT 
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Black-Board  Summary. 


Structure. — 

1.  Fur. — Two  kinds. 

2.  Whiskers. — Feelers. 

3.  Ears. — Movable. 

4.  Paws. — Pads.  Claws. 

5.  Tongue. — Rough. 

6.  Eyes. — Pupils  change  in  size. 

7.  Teeth. — Pointed. 


1  Habits. — 

1.  Cleans  fur.  }  ,r 

2.  Licks  bones.  /  0USne- 

3.  Climbs  well. 

4.  Bites  and  bolts  its  food. 

5.  Playful. 


NOTES  FOR  THE  TEACHER. 

The  cat  belongs  to  the  order  Felidae,  the  group  to  which  the  lion,  tiger, 
leopard,  puma  or  panther,  and  lynx  belong.  The  animals  belonging  to 
this  family  are,  in  proportion  to  their  size,  the  strongest,  fiercest,  and  most 
terrible  of  beasts.  Their  teeth  and  claws  are  powerful  weapons  of  attack. 
They  assail  their  prey  by  striking  it  with  their  powerful  fore-paws,  and  do  not, 
like  dogs,  first  grip  it  with  their  teeth.  Each  fore-paw  has  five  toes,  and  each 
toe  is  furnished  with  a  strong  claw,  which  is  protected,  when  not  in  use,  by 
being  withdrawn  behind  folds  of  skin.  There  are  only  four  toes,  also  with 
claws,  on  each  of  the  hind  feet.  Their  strong  muscular  limbs,  small 
head,  and  slim  body,  and  the  soft  pads  with  which  the  toes  are  furnished 
enable  these  animals  to  move  very  swiftly,  gracefully,  and  silently.  Cats 
have  thirty  teeth,  and  these,  especially  the  four  canine  teeth,  are  very 
powerful  weapons.  Man  has  been  able  only  partially  to  tame  one  very  small 
member  of  this  family,  namely,  the  domestic  cat. 
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Nature  Study 


COWS  IN  THE  FIELD. 

Requirements. — This  lesson  should  be  given  in  the  field  if 
possible.  Failing  this,  it  should  be  illustrated  by  means  of  a  picture 
of  a  cow,  the  skull  or  a  sketch  of  a  skull ;  also  a  horn  and  a  hoof. 


Subject  Matter. 


Structure. — - 

1.  Coat. — Short  hair. 

2.  Tail. — Long  and  tufted. 

3.  Ears. — Long,  move  freely 

4.  Horns. — Bony  processes  of  the 
skull  covered  with  horn. 

5.  Hoofs. — Divided.  The  two  parts 
spread  out  when  the  foot  is  planted 
on  the  ground. 

Habits. — 

1.  Feeding. — The  grass  is  torn  off, 
and  not  bitten.  Food  swallowed 
without  being  masticated. 

2.  Chewing  the  cud. — The  cow  lies 
down  to  masticate  its  food  after  hav¬ 
ing  eaten  a  large  quantity. 

The  lower  jaw  moves  sideways,  as 
well  as  up  and  down. 


Method. 


1.  Compare  with  fur  of  cat. 

2.  Note  how  the  tail  is  used. 

3.  Explain  the  object  of  these 
movements. 

4.  Show  that  the  horns  are  the 
means  of  defence. 

5.  Show  how  this  prevents  the 
foot  from  sinking  so  far  in  soft 
ground. 

1.  Explain  how  the  grass  is  held 
between  the  front  teeth  of  the  lower 
jaw  and  a  pad  of  cartilage  in  the 
upper. 

2.  Explain  the  chewing  of  the  cud; 
and  name  other  cud-chewing  animals, 
such  as  the  sheep,  goat,  deer,  &c. 

Show  that  the  broad  molars  are 
adapted  for  chewing;  and  explain  the 
use  of  the  lateral  movement  of  the 
jaw. 
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/  /  i  THE  C0W 

Open  -  CloscZ  x  J  f 

/  X^v-rr-irj*1  ^  shou/inq  horns 

\  ears 

«*  Skull  with  Cc&th 


Black-Board  Summary. 


Structure. — 

Habits.— 

1.  Coat. — Short  hair. 

1.  Feeding. — Grass  torn. 

2.  Tail. — Long  and  tufted. 

2.  Chews  the  cud. 

3.  Ears.- — Movable. 

4.  Horns. — Bone  inside. 

5.  Hoofs. — Divided. 

NOTES  FOR  THE  TEACHER. 

The  cow  belongs  to  the  order  of  Ruminants,  and  to  that  division  of  it  which 
includes  also  sheep,  goats,  and  antelopes.  These  animals  differ  from  deer, 
another  group  of  the  ruminants,  in  having  permanent  and  hollow  horns, 
whereas  those  of  the  deer  are  of  solid  bone,  and  are  shed  each  year.  The  horns 
of  the  cow  are  simply  rounded  and  are  not  twisted  like  those  of  the  sheep  and 
the  goat.  The  stomach  of  the  cow  consists  of  four  compartments,  so  dis¬ 
tinct  from  each  other  that  they  are  often  spoken  of  as  separate  stomachs. 
The  foot  of  the  cow  consists  of  a  pair  of  toes,  each  protected  by  a  hoof  or 
nail  and  looking  as  if  they  had  been  formed  by  splitting  a  single  hoof  into  two 
equal  parts.  It  is  usually  said  to  be  “  cloven  ”. 

The  teeth  of  the  cow  are  peculiar.  In  the  upper  jaw  there  are  six  grinders 
on  each  side,  while  the  place  of  the  cutting  teeth  in  front  is  taken  by  a  pad  of 
hardened  gum.  In  the  lower  jaw,  besides  the  six  grinders  on  each  side,  there 
is  a  series  of  eight  cutting  teeth  in  the  front. 
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Nature  Study 


THE  USES  OF  THE  COW. 

Requirements. — Pictures  of  a  dairy,  a  cow’s  horn,  articles 
made  of  horn,  a  piece  of  glue,  a  knife  with  a  bone  handle,  a  piece  of 
old  mortar  containing  hair,  suet,  and  a  tallow  candle. 


Subject  Matter. 

Uses  of  the  Living  Cow. — 

1.  Gives  milk. 

2.  From  milk  we  prepare  cream, 
butter,  and  cheese. 

Uses  of  the  Dead  Cow. — 

1.  Flesh  used  as  food. 

Flesh  of  cow  called  beef. 

That  of  the  calf  called  veal. 

2.  Suet  used  in  making  puddings, 
&c. 

Tallow  prepared  from  suet. 

Tallow  used  for  making  soap  and 
candles. 

3.  Glue  made  by  boiling  horns  and 
hoofs. 

4.  Homs  used  also  for  making 
handles  of  knives,  combs,  &c. 

5.  Bones  used  as  manure. 

The  harder  bones  for  handles  of 
knives,  &c. 

6.  Hair  used  for  binding  mortar. 


Method. 


1.  Point  out  that  both  cream  and 
butter  consist  of  the  fat  taken  from 
milk. 


2.  Show  suet  and  tallow. 

Point  out  that  tallow  is  the  fat  of 
suet  separated  from  the  membrane. 
Show  a  tallow  candle. 

3.  Show  a  piece  of  glue,  and  ex¬ 
plain  its  use. 

4.  Show  articles  made  of  horn. 
Note  the  strength  and  flexibility. 

5.  Show  a  knife  with  bone  handle. 


6.  Show  a  piece  of  mortar  contain 
ing  hair. 


Uses  of  the  Cow 
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Cream  separator.  Butter  worker.  Churn. 

A  Dairy. 


Blaok-Boakd  Summary. 


Living  Cow. — 

Dead  Cow. — 

1  Butter. 

Mllk  |  Cheese. 

Flesh.—  Food. 

Fat  (suet). — Food;  tallow;  candles. 
Horns  and  Hoofs. — Glue. 

Homs. — Combs,  &c. 

Bones.  —  Handles  of  knives  ; 
manure. 

Hair.  — Mortar. 

NOTES  FOR  THE  TEACHER. 

Most  of  the  Ox  tribe  can  be  tamed,  and  some  of  them  are  among  the 
animals  most  useful  to  man.  Their  flesh  and  milk  supply  him  with  food,  while 
the  skin  or  hair  clothes  him.  In  many  parts  of  the  world  the  ox  is  used  as  a 
beast  of  draught,  and  in  Devonshire  much  farm-work,  ploughing,  &c. ,  is  still 
done  by  teams  of  the  famous  North  Devon  breed. 

Cows  are  chiefly  valued  in  England  on  account  of  their  qualities  as  flesh- 
makers  or  milk-givers.  Of  flesh-makers,  the  best-known  kinds  are  tho 
Short-horn,  the  Polled  Angus,  and  the  Kyloes  or  West  Highland  cattle. 
The  milk-givers  of  greatest  repute  are  the  Ayrshires,  the  Aldemeys,  and  the 
Suffolk  Duns. 
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Nature  Study 


THE  RABBIT. 

Requirements. — A  live  rabbit,  and  a  rabbit’s  skull  to  show 
the  teeth. 

Note. — A  good  specimen  of  the  skull  may  be  prepared  as  follows : — 
Remove  all  the  flesh  from  the  head,  after  boiling  it,  and  clear  the 
brain-cavity  by  means  of  a  bent  wire.  Then  wash  it  well  in  water, 
and  dry  it  in  the  sun. 


Subject  Matter. 


Structure. — 

1.  Fur. — Soft  and  thick. 

2.  Tail. — Short. 

3.  Legs. — Front  legs  short.  Hind 
legs  long  and  powerful. 

4.  Feet. — The  feet  have  distinct 
toes,  which  are  provided  with  claws ; 
but  the  claws  are  not  retractile. 

5.  Ears. — Long.  Can  be  moved  to 
collect  sounds  from  different  points. 

6.  Eyes. — Note  that  the  eyes  are 
very  prominent,  and  situated  at  the 
sides  of  the  head. 

7.  Teeth. — Sharp  cutting  or  biting 
teeth  in  front,  and  grinding  or  masti¬ 
cating  teeth  at  the  back  of  the  jaw. 

Habits. — 

1.  Naturally  nocturnal  initshabits, 
and  may  be  seen  feeding  in  a  wild 
state  in  the  evening. 

2.  The  rabbit  frequently  cleans  its 
fur. 

3.  Bites  its  food  with  its  sharp 
front  teeth,  and  chews  it  with  the 
back  teeth. 

Uses. — 

1.  Fur  sometimes  used  for  clothing. 

2.  Flesh  used  as  food. 


Method. 


1.  Compare  with  fur  of  cat. 

2.  Compare  with  cat’s  tail. 

3.  Note  that  the  long  hind  legs  are 
adapted  for  leaping;  and  that,  on 
account  of  the  unequal  lengths  of  the 
legs,  the  rabbit  cannot  walk  well. 

4.  Compare  with  the  feet  of  the 
cat ;  and  show  that  the  claws  are  not 
sharp,  since  they  are  not  protected 
like  those  of  the  cat. 

5.  Compare  with  the  ears  of  the 
cat. 

6.  Explain  that  the  eyes  are  so 
situated  that  the  rabbit  can  see  be¬ 
hind  it  without  turning  its  head. 

7.  Contrast  with  the  teeth  of  the 
cat ;  and  note  that  there  are  no  sharp 
conical  teeth  like  those  of  the  flesh¬ 
eating  mammals. 

1.  If  possible,  a  visit  should  be 
paid  to  a  rabbit-warren. 


3.  Show  that  its  teeth  are  not 
adapted  for  tearing,  but  for  biting 
and  mastication.  The  rabbit  does 
not  bolt  its  food  like  the  cat. 


(  C 185 1 
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Black-Board  Summary. 


Structure. — 

1.  Fur. — Soft. 

2.  Tail. — Short. 

3.  Legs. — Fore  legs  short.  Hind 
legs  long. 

4.  Feet. — Five  toes,  with  blunt 
claws. 

5.  Ears. — Can  be  moved. 

6.  Eyes. — At  sides  of  head ;  project. 

7.  Teeth. — Sharp  front  teeth. 
Grinding  teeth  behind. 


Habits. — 

1.  Out  chiefly  at  night. 

2.  Cleans  its  fur. 

3.  Bites  its  food  with  its  front 
teeth,  and  chews  it  with  the  back 
teeth. 

Uses. — 

1.  Fur  for  clothing. 

2.  Flesh  for  food. 


NOTES  FOR  THE  TEACHER. 


The  rabbit  is  a  small  rodent  of  the  family  Leporidse— the  same  family  to 
which  the  hare  belongs.  The  short  fore  legs  have  five  toes  or  digits,  while  on 
the  long  hind  legs  there  are  only  four.  It  is  smaller  than  the  hare,  and  has 
shorter  ears  and  hind  legs.  Rabbits  are  so  prolific  that  they  may  become  a 
pest  as  they  have  in  Australia.  Hares  and  rabbits  differ  from  squirrels, 
beavers  rats,  mice,  and  other  members  of  the  rodent  family,  in  having  an 
extra,  though  useless,  pair  of  cutting-teeth  in  the  upper  jaw.  The  rabbit  s 
skin  is  of  some  value. 

(  C  185 ) 
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Nature  Study 


THE  DUCK. 

Requirements. — This  lesson  should  be  given  in  a  farm-yard  if 
possible.  A  few  of  the  cast  feathers  may  generally  be  found  near 
a  duck-pond.  Prepare  two  strips  of  paper,  and  rub  a  little  oil  on 
one  of  them. 


Subject  Matter. 


Structure.  — 

1.  Body. — Light. 

2.  Tail. — Short ;  directed  upward. 

3.  Neck.  —  Long  ;  curved  ;  great 
freedom  of  movement. 

4.  Legs. — Short ;  thick  ;  strong. 
Feet  webbed.  Four  toes. 

5.  Wings. — Large,  but  not  suf¬ 
ficiently  large  and  strong  to  support 
the  body  in  the  air. 

6.  Feathers.  —  Two  kinds:  quill 
feathers  and  down  feathers.  Keep 
the  body  warm. 

7.  Beale. — Long  ;  lower  portion 
hollowed  somewhat  like  a  spoon. 

Habits.— 

1.  Very  fond  of  the  water.  Does 
not  get  wet.  Feathers  slightly  oily. 

2.  Dives  for  food.  Eats  worms, 
pond- weeds,  See. 

3.  Uses  its  beak  like  a  spoon.  Has 
no  teeth,  and  therefore  cannot  masti¬ 
cate  its  food. 


Method. 


1.  Compare  with  floating  wood 
and  cork. 

2.  Compare  with  tail  of  sparrow. 

3.  Explain  that  the  freedom  of 
movement  is  due  to  the  large  num¬ 
ber  of  bones  in  the  neck. 

4.  Compare  with  feet  of  hen. 

5.  Compare  with  the  proportion¬ 
ately  large  wings  of  birds  that  fly 
well. 

6.  Compare  the  two  kinds  of 
feathers.  Explain  how  bad  con¬ 
ductors  of  heat  keep  the  body  warm. 

7.  Compare  with  the  beak  of  the 
hen. 

1.  Show  that  a  piece  of  oiled  paper 
cannot  be  wetted  like  ordinary  paper. 

2.  Show  use  of  long  neck  in  reach¬ 
ing  food  from  the  bottom  of  the  pond. 

3.  Explain  how  the  food  is  masti¬ 
cated  in  the  gizzard. 


Uses. — 

1.  Flesh  used  for  food. 

2.  Eggs  used  as  food. 

3.  Down  feathers  for  pillows,  &c. 


The  Duck 


Black-Board  Summary. 


Structure. — 

Habits. — 

1.  Body. — Light. 

1.  Very  fond  of  water. 

2.  Tail. — Short. 

2.  Dives  for  food. 

3.  Neck. — Long. 

4.  Legs. — Short  and  strong.  Feet 
webbed.  Four  toes. 

3.  Obtains  food  from  mud. 

5.  Wings. — Not  large  enough  for 

Uses. — 

flying  long  distances. 

1.  Flesh  for  food. 

6.  Feathers. — Two  kinds. 

2.  Eggs  for  food. 

7.  Beak. — Spoon-shaped. 

3.  Down  for  pillows. 

NOTES  EOR  THE  TEACHER. 

The  duck  belongs  to  the  family  of  the  Anatidse,  a  family  which  includes, 
besides  ducks,  geese  and  swans.  The  feet  are  short,  the  bill  as  a  rule  straight, 
with  the  tip  rounded.  The  three  toes  turned  forward  are  webbed.  The  hind 
toe  is  free,  but  in  all  it  is  so  small  that  it  does  not  touch  the  ground.  The 
food  of  the  duck  is  partly  animal  and  partly  vegetable.  The  best  known  of 
the  wild  varieties  are  the  mallard  or  wild  duck,  and  the  teal. 
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THE  SPARROW. 

Requirements. — Sparrows  should  be  observed  out  of  doors. 
The  lesson  should  be  further  illustrated  by  pictures  and  diagrams, 
including  drawings  of  the  foot  and  the  beak. 


Subject  Matter. 


Structure. — 

1.  Body. — Very  light,  and  thus 
adapted  for  flight. 


2.  Wings. — Large  in  proportion  to 
the  size  of  the  bird. 

3.  Feathers. — Two  kinds,  as  in  the 
duck. 

4.  Legs. — Slender.  Feetwith  three 
toes  directed  forwards,  and  one  back¬ 
wards. 

5.  Beak.  —  Short,  stout,  cone- 
shaped,  and  sharp-pointed. 

6.  Eggs  and  Nest. — Nest  built  by 
the  parents.  Young  produced  from 
eggs. 

Habits. — 

1.  The  sparrow  is  a  type  of  the 
perching  birds. 

2.  Food  consists  of  worms,  insects, 
seeds,  &c. 

The  sparrow  has  no  teeth.  Food 
masticated  in  a  gizzard. 

3.  The  sparrow  flies  well,  spreading 
out  the  feathers  of  its  wings  and  tail. 


Method. 


1.  Explain  that  the  lightness  of 
the  body  is  due  to  the  large  amount 
of  air  within  it.  Some  of  the  bones 
are  also  hollow. 

2.  Compare  with  the  wines  of  a 
duck. 

3.  Show  how  the  feathers  of  the 
wings  and  the  tail  can  be  spread  for 
flying. 

4.  Show  that  the  foot  is  adapted 
for  perching.  Contrast  with  foot  of 
duck. 

5.  Contrast  with  that  of  the  duck. 

6.  Show  the  sparrow’s  nest  and 
eggs  if  possible.  If  not,  pictures  of 
them. 

1.  Name  other  perching  birds. 
Show  that  the  group  includes  our 
songsters. 

2.  Show  how  the  beak  is  adapted 
for  picking  up  the  sparrow’s  food. 

Recall  the  action  of  the  gizzard, 
as  explained  in  last  lesson. 

3.  Explain  that  the  sparrow  flies 
by  beating  its  wings  against  the  air. 


The  Sparrow 
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Black-Board  Summary. 


Structure. — 

1.  Body. — Very  light. 

2.  Wings. — Large. 

3.  Feathers. — Two  kinds. 

4.  Legs. — Slender.  Foot  with  four 
toes. 

5.  Beak. — Short  and  round. 

6.  Eggs  and  Nest. — Nest  built  by 
parent. 


Habits.— 

1.  Perches  on  trees. 

2.  Feeds  on  worms,  insects,  and 
seeds. 

3.  Flies  well. 


NOTES  FOR  THE  TEACHER. 

The  sparrow  belongs  to  the  great  family  of  the  “  Finches  ”,  which  comprises 
more  than  500  species  scattered  all  over  the  globe,  except  in  the  Australian 
regions.  Other  members  of  the  family  are  the  Chaffinches,  Goldfinches, 
Bullfinches,  Linnets,  Greenfinches,  and  Yellowhammers.  The  family 
belongs  to  the  order  of  perching  birds  ( Passeres ),  the  largest  of  all  the  orders 
of  birds,  containing  more  than  half  the  whole  number  of  birds  known.  Their 
feet  are  specially  suited  for  the  work  of  nest-making,  and  are  furnished  with 
well-developed  toes  and  claws,  the  claw  of  the  hind  toe  being  larger  than  that 
of  the  others. 
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BABY  FROGS. 

Requirements. — The  lesson  should  be  illustrated  by  a  diagram 
showing  the  development  of  the  frog.  Frogs’  eggs  should  also  be 
obtained,  about  the  end  of  March,  and  placed  in  an  aquarium,  so 
that  the  children  may  observe  the  development  day  by  day.  The 
aquarium  should  be  large  enough  to  hold  a  few  gallons  of  water.  If 
some  pond-weeds  be  introduced,  the  water  need  not  be  changed. 
The  development  into  frogs  will  occupy  several  weeks.  When  the 
tadpoles  have  finally  grown  into  frogs,  they  should  be  removed  from 
the  aquarium,  and  set  at  liberty  in  a  damp  place. 


Subject  Matter. 


Frogs’  eggs.— 

Black,  and  surrounded  by  a  trans¬ 
parent  jelly-like  covering.  All  joined 
together.  Soon  after  they  are  laid, 
the  jelly-like  substance  absorbs  water 
and  swells  considerably. 

Changes  in  the  egg. — The  black 
embryo  elongates;  then  becomes  fish¬ 
like  in  form,  and  escapes  from  the 
jelly-like  covering. 

Development  of  the  tadpoles. — 

At  first  fish-like,  and  gregarious, 
but  not  very  active.  Also  limbless, 
and  breathe  by  tuft-like  gills. 

The  tuft- like  gills  soon  disappear, 
and  the  tadpole  then  breathes  by 
internal  gills. 

Hind  legs  grow  slowly.  Then 
fore  legs.  The  tail  also  gradually 
disappears  (absorbed  into  the  body). 
It  is  now  a  frog. 


Method. 


Let  the  children  observe  these 
changes  from  day  to  day. 

Drawings  of  the  eggs  should  be 
made  at  each  observation. 


Further  changes  to  be  observed  as 
before,  and  sketches  made.  The  tuft¬ 
like  gills  should  be  pointed  out. 

Note  how  the  tadpole  swims  by 
means  of  its  tail. 

Explain  that  the  frog  breathes  by 
lungs,  hence  the  young  frogs  have  to 
come  to  the  surface  for  air.  They 
also  swim  by  means  of  their  hind  legs. 


Baby  Frogs 
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Black-Board  Summary. 

Eggs. — Black,  surrounded  by  jelly. 
Tadpole. — At  first  without  legs. 
Breathes  by  gills. 

Hind  legs  appear. 

Then  fore  legs. 

Gills  and  tail  disappear. 


NOTES  FOR  THE  TEACHER. 

In  early  spring  frogs  awake  from  their  winter’s  sleep  and  then  egg-laying 
begins.  The  eggs  are  laid  at  the  bottom  of  the  water  and  left  to  themselves. 
As  soon  as  they  touch  the  water  the  albumen  which  surrounds  each  egg  swells 
up  and  the  egg  appears  a  jelly-like  semi-transparent  mass.  The  tadpole  is 
a  vegetable  feeder.  The  intestine  which  occupies  most  of  the  abdominal 
cavity  is  at  least  ten  times  as  long  as  the  cavity  itself.  It  shortens  as 
the  tadpole  changes  into  the  frog.  The  colour  of  the  animal  changes  as  it 
develops,  passing  from  black  to  a  soft  olive-green.  Frogs  grow  for  several 
years  before  they  can  be  said  to  be  fully  developed. 
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THE  FROG. 

Requirements. — A  live,  full-grown  frog  in  a  glass  case ;  also  a 
large  picture  of  an  adult  frog.  A  toad  for  comparison. 


Subject  Matter. 
Structure. — 

1.  Skin. — Generally  yellowish,  with 
darker  markings;  but  variable.  Moist 
and  cold. 

2.  Back.-- Apparently  humped. 

3.  Legs. — Fore  legs  short;  with 
four  toes,  turned  inwards. 

Hind  legs  long,  powerful,  and  web¬ 
footed. 

4.  Eyes. — Large,  prominent,  bright ; 
eyeballs  retractile. 

5.  Ears. — Black  oval  patches  (drums 
of  the  ears)  behind  the  eyes.  No 
external  appendages. 

6.  Nostrils. — Just  above  the  front 
of  the  mouth.  Open  and  shut  alter¬ 
nately  as  the  frog  breathes. 

7.  Mouth. — Wide.  Always  closed 
except  when  the  frog  is  feeding. 
Tongue  fastened  to  the  front  of  the 
mouth. 

Habits. — 

1.  Nocturnal. — Avoids  the  sun,  and 
lives  in  damp  places. 

2.  Breathing. — The  floor  of  the 
mouth  is  always  rising  and  falling. 

3.  Jumping  and  Swimming. — 
Jumps  and  swims  well,  using  its 
hind  legs. 

4.  Feeding. — The  frog  catches  its 
smaller  prey  by  means  of  its  sticky 
tongue.  Larger  prey,  such  as  large 
insects  and  worms,  caught  in  the 
jaws,  and  helped  into  the  mouth  by 
the  fore  feet. 

5.  Hibernation. — The  frog  hiber¬ 
nates  (sleeps  through  the  winter)  in 
damp  places. 


Method. 


1.  Compare  the  rough,  warty  skin 
of  the  toad. 

2.  Explain  that  the  back-bone  is 
straight,  and  that  the  hump  is  due 
to  the  projecting  hip-bones. 

3.  Explain  that  the  legs,  being 
unequal,  are  not  adapted  for  walking; 
but  that  the  hind  legs  are  suited  for 
jumping. 

4.  Touch  the  eyeball  lightly,  and 
observe  how  it  is  pulled  in. 

5.  Compare  with  the  human  ear, 
in  which  there  is  an  external  appen¬ 
dage,  and  in  which  the  drum  is  at 
the  inner  end  of  a  canal. 

6.  Explain  that  the  nostrils  open 
to  let  in  air,  and  then  close  while  the 
air  is  being  driven  into  the  lungs. 

7.  Compare  the  tongue  with  our 
own,  which  is  directed  forwards,  while 
that  of  the  frog  is  directed  backwards 
when  the  mouth  is  closed. 

1.  Explain  that  the  frog  breathes 
partly  by  its  skin,  which  could  not 
absorb  air  if  it  were  dry. 

2.  This  is  a  kind  of  pumping  action 
for  forcing  air  into  the  lungs.  The 
frog  cannot  breathe  with  its  mouth 
open. 

3.  Show  how  the  hind  legs  are 
peculiarly  adapted  for  such  move¬ 
ments. 

4.  Show  how  the  tongue  is  espe¬ 
cially  adapted  for  catching  small 
insects,  being  very  extensile,  and 
fastened  in  front  of  the  mouth. 


5.  Name  other  hibernating  ani¬ 
mals. 


The  Frog 
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Black-Board  Summary. 


Structure. — 

1.  Skin. — Moist  and  cold. 

2.  Back.— Humped. 

3.  Legs. — Fore  legs  short.  Hind 
legs  long,  with  webbed  feet. 

4.  Eyes. — Large. 

5.  Ears. — Behind  eyes. 

6.  Nostrils.—  Above  mouth. 

7.  Mouth. — Wide.  Closed. 


Habits. — 

1.  Out  at  night. 

2.  Breathes  with  mouth  shut. 

3.  Jumps  and  swims. 

4.  Catches  insects  with  its  tongue. 

5.  Sleeps  during  the  winter. 


NOTES  FOR  THE  TEACHER. 

Frogs  are  amphibians  of  the  family  Ranidse,  a  family  which  includes  some 
eighty  species.  The  common  frog  is  of  a  greenish-brown,  yellowish,  or 
reddish  colour,  with  oblong  brown  spots  behind  the  eyes  and  brown  cross¬ 
bars  on  legs.  The  noise  it  produces  by  the  expulsion  of  the  air  from  its  lungs 
is  called  croaking.  In  the  case  of  the  edible  frog,  the  male  is  furnished  with 
vocal  sacs  which  increase  the  resonance  of  the  voice.  The  skin  of  the  frog 
plays  an  important  part  in  the  aeration  of  the  blood.  Frogs  have  been  kept 
for  weeks  in  vessels  under  water  charged  with  air,  and  Toads,  which  are  closely 
akin  to  Frogs,  have  been  kept  alive  for  months  in  nets  under  running  water. 
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A  SNAKE. 

Requirements. —This  lesson  should  be  illustrated  by  a  live 
grass  snake,  which  may  be  obtained  at  a  naturalist’s  shop  if  it 
cannot  be  caught  in  the  neighbourhood.  Enlarged  diagrams  of  the 
tongue,  scales,  &c.,  may  be  useful.  A  cast  skin  should  also  be 
obtained. 


Subject  Matter, 


Structure. — 

1.  Form. — Long,  narrow,  tapering 
at  the  tail.  Neck  narrow. 

2.  Scales. — Skin  covered  with  over¬ 
lapping  scales,  with  free  edges  turned 
backward.  Transparent,  allowing 
the  colour  of  the  skin  beneath  to  be 
seen. 

3.  Eyes. — Bright.  No  eyelids. 

4.  Nostrils. — Above  the  front  of 
the  mouth. 

5.  Mouth.— Very  large.  Teeth 
very  small ;  tongue  long  and  forked 
to  about  one-third  of  its  length. 

Habits. — 

1.  Movements. — It  glides  about, 
and  climbs.  It  swims  somewhat  like 
an  eel,  and  is  very  fond  of  the  water. 

2.  Motion  of  the  tongue.  —  The 
tongue  is  constantly  thrust  out  and 
vibrated  as  the  snake  creeps. 

3.  Defence.  —  The  grass  snake  is 
quite  harmless.  It  hisses  to  scare 
its  foes,  and  also  protects  itself  by 
casting  out  a  fluid  which  has  a  very 
unpleasant  odour. 

4.  FSeding. — The  snake  feeds  on 
frogs,  and  occasionally  other  small 
animals.  It  swallows  its  prey  whole 
and  aKve. 

5.  Hibernation.—  It  hibernates  in 
dry  holes. 


Method. 


1.  Show  that  its  form  enables  it  to 
creep  into  small  holes,  and  among 
thick  bushes. 

2.  Show  how  the  scales  are  ar¬ 
ranged.  Illustrate  by  overlapping 
slates. 


3.  Explain  that  the  eyes  cannot  be 
closed,  but  are  protected  by  a  trans¬ 
parent  horny  scale. 

4.  Show  that  the  mouth  of  the 
snake  is  usually  shut.  It  breathes 
through  its  nostrils. 

5.  The  mouth  of  a  tame  snake  may 
be  easily  opened  to  show  teeth. 


1.  Explain  how  it  pushes  itself 
along  by  the  edges  of  its  scales,  the 
scales  being  moved  by  the  ribs. 

2.  Explain  that  the  tongue  is  used 
as  a  feeling  organ.  It  is  not  a 
weapon. 

3.  Note  how  the  body  alternately 
swells  and  contracts  as  the  snake 
hisses.  A  tame  snake  seldom  hisses 
or  causes  an  unpleasant  odour. 

4.  Explain  that  the  teeth  are  not 
capable  of  biting  or  masticating,  but 
simply  serve  to  hold  the  prey. 


A  Snake 


19 


Black-Board  Summary. 


Structure. — 

Habits.— 

1.  Form. — Long,  narrow. 

1.  Glides  and  climbs. 

2.  Scales. — Overlap. 

2.  Thrusts  out  its  tongue. 

3.  Eyes. — Without  eyelids. 

3.  Hisses. 

4.  Nostrils. — Above  mouth. 

4.  Swallows  its  prey  whole. 

5.  Mouth.  —  Very  large.  Small 

5.  Sleeps  all  the  winter. 

teeth.  Forked  tongue. 

NOTES  FOR  THE  TEACHER. 

The  common  snake  or  grass  snake  belongs  to  the  family  Colubrid®,  a 
family  which  comprises  between  two  and  three  hundred  kinds  of  non-venomous 
snakes.  The  head  is  small,  but  easily  distinguished  from  the  neck.  It 
swims  with  ease,  and  frequents  ponds  where  frogs  and  sometimes  fish  are  to 
be  caught.  It  is  therefore  often  called  the  Water-Snake.  Besides  frogs  and 
small  fish,  it  feeds  also  on  birds,  birds’  eggs,  mice,  and  lizards.  It  casts  its 
skin  twice  or  three  times  in  the  summer  according  to  the  temperature  and 
the  rate  of  growth.  After  a  meal  it  remains  inactive  for  several  days. 
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THE  HERRING. 

Requirements. — A  fresh  herring.  Enlarged  drawing  of  scales, 
gills,  and  fins. 


Subject  Matter. 


Structure. — 

1.  General  Form. — Thick  in  the 
middle.  Tapers  at  both  ends. 

2.  Scales. — Cover  the  body.  Over¬ 
lap.  Very  smooth. 

3.  Fins.  —  Each  one  consists  of 
rays,  with  a  thin  membrane  between 
them.  One  on  the  back,  a  pair  be¬ 
hind  the  head,  another  pair  near  the 
vent,  the  tail  fin,  and  a  medial  fin 
under  the  tail. 

4.  Gills.- — Situated  under  the  gill 
covers,  on  each  side  of  the  head. 
Note  the  bright-red  colour. 

5.  Teeth. — Very  small,  but  sharp. 


Habits. — 

1.  Swimming. — -A  live  gold-fish  or 
other  fresh-water  fish  may  be  ex¬ 
hibited  if  it  is  desired  to  show  how 
the  fins  are  used.  In  this  case  the 
use  of  the  tail  as  a  rudder  may  be 
pointed  out. 

2.  Breathing.- — A  fish  breathes  by 
taking  water  into  its  mouth,  and 
passing  it  out  under  the  gill  covers. 
This  water  bathes  the  gills,  which 
absorb  air  from  it;  and  the  air  passes 
into  the  blood. 


Method. 


1.  Show  that  this  form  admits  of 
easy  progress  in  the  water.  Com¬ 
pare  with  a  boat. 

2.  Explain  that  the  smooth  sur¬ 
face  also  reduces  friction. 

3.  Let  the  children  examine  the 
fins,  and  note  the  number  and  ar¬ 
rangement. 


4.  Explain  that  the  gills  are  the 
breathing  organs.  Compare  the  gill- 
breathing  with  lung  -  breathing  ani¬ 
mals. 

5.  Let  the  children  pass  their 
fingers  over  the  teeth,  as  well  as  look 
at  them. 


2.  Explain  that  a  gill  -  breathing 
animal  can  obtain  its  supply  of  air 
only  from  water;  hence  a  fish  soon 
dies  if  taken  out  of  water. 


The  Herring 


2 1 


Black-Board  Summary. 


Structure. — 

Habits. — 

1.  Form. — Tapers  in  front  and  be- 

Swims  by  means  of  its  fins. 

hind. 

Breathes  by  its  gills. 

2.  Scales. — Overlap,  smooth. 

3.  Fins. — Two  pairs,  and  three 

others. 

4.  GUIs. — Behind  head.  Red. 

5.  Teeth. — Very  small,  but  sharp. 

NOTES  FOR  THE  TEACHER. 

The  Herring  belongs  to  the  important  family  of  the  Clupeidse,  a  family 
which  includes  among  its  150  species,  besides  the  herring,  the  Anchovy,  the 
Sprat,  the  Shad,  and  the  Pilchard.  The  herring  is  widely  distributed  on 
both  sides  of  the  North  Atlantic.  It  feeds  chiefly  on  small  Crustacea;  but 
many  kinds  of  small  fish  have  been  found  in  its  stomach.  It  deposits  its 
spawn,  which  adheres  to  the  rocks,  on  the  sea  bottom.  In  a  fortnight  or 
three  weeks  the  fish  are  abundant,  and  in  six  weeks  they  are  three  inches  long. 
The  herring  is  migratory,  but  nothing  certain  is  known  as  to  the  course  of 
its  migration. 
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CATERPILLARS. 

Requirements. — A  diagram,  illustrating  the  metamorphoses  of 
a  caterpillar,  will  be  necessary  while  giving  this  lesson;  but  the 
changes  should  be  studied  from  the  insects  themselves. 

The  eggs  and  the  young  caterpillars  of  the  common  cabbage- 
butterfly  may  be  found  in  any  vegetable  garden,  on  the  leaves  of 
cabbages,  during  April  and  May,  and  again  about  two  months  later 
(the  second  brood).  The  caterpillars  may  be  fed  on  cabbage  leaves, 
and  observed  from  day  to  day. 


Subject  Matter. 


Method. 


Eggs  — 

Laid  by  butterflies  on  the  proper 
food-plants.  Attached  by  a  gummy 
substance. 


Exhibit  a  cluster  of  the  eggs,  and 
also  a  picture  of  the  egg-  as  seen 
through  a  microscope. 


Caterpillar. — 

1.  Structure. — Body  made  up  of 
several  segments,  the  number  usually 
given  as  thirteen,  counting  the  head 
as  the  first. 

2.  Head. —  Covered  with  a  hard 
skin.  A  pair  of  jaws.  Twelve  very 
small  eyes. 

3.  Limbs. — Six  legs — one  pair  on 
each  of  the  2nd,  3rd,  and  4th  seg¬ 
ments.  In  addition  to  these  legs, 
the  caterpillar  has  five  pairs  of  pro- 
legs,  each  one  provided  with  a  circlet 
of  little  hooks.  The  pro-legs  are 
often  spoken  of  as  the  claspers. 

4.  Moulting. — A  caterpillar  casts 
its  skin  several  times  during  its 
growth.  The  old  skin  splits,  and 
reveals  a  new  one  beneath. 

5.  Final  Moult. — This  occurs  when 
the  caterpillar  is  full  grown,  and  the 
insect  then  appears  as  a  chrysalis. 


1.  The  structure  of  a  caterpillar 
should  be  illustrated  by  diagrardf  or 
black-board  sketches;  but  live  cater¬ 
pillars  should  also  be  exhibited. 

2.  If  the  caterpillar  of  the  cabbage- 
butterfly  cannot  be  obtained,  any 
other  will  do,  for  all  are  similar  in 
their  general  characteristics,  except 
that  the  number  of  claspers  varies 
from  two  to  five  pairs. 


4.  The  process  of  moulting  should 
be  observed  if  possible.  The  approach 
of  moulting-time  may  be  known  by 
the  temporary  fasting  of  the  insect.  . 

5.  A  chrysalis  should  be  exhibited, 
and,  if  possible,  the  final  moulting 
watched  at  intervals. 


Black-Board  Summary. 

Eggs.— 

Laid  by  butterfly. 

Caterpillar. — 

1.  Body. — Of  several  parts. 

2.  Head. — Hard.  With  two  jaws  and  twelve  eyes. 

3.  Limbs. — Six  legs.  Claspere. 

4.  Moulting. — Casts  its  skin  several  times. 

5.  Change. — Changes  to  a  chrysalis. 


NOTES  FOR  THE  TEACHER. 

The  eggs  of  butterflies  are  interesting  microscopic  objects,  as  they  are 
usually  covered  with  a  hard  shell,  and  are  of  various  shapes  and  colours. 
The  majority  of  insects  pass  through  a  regular  series  of  changes.  The 
“young”  on  escaping  from  the  egg  is  known  as  the  larva  .  he 
“larvae”  are  soft  creatures,  with  the  body  in  segments,  not  unlike  earth¬ 
worms.  When  they  have  no  distinct  head  and  no  limbs  they  are  called 
maggots  ;  when  they  have  a  horny  head  and  no  limbs,  or  only  jointed  legs, 
they  are  known  as  grubs ;  and  when  they  are  furnished  with  head,  joined 
legs,  and  pro-legs,  they  are  called  caterpillars.  After  the  final  moult  the 
larva  passes  into  the  “  pupa  ”  state,  and  is  sometimes  known  as  a  chrysalis. 
Before  taking  this  form  the  larva  usually  selects  some  shelter,  and  very  often 
also  makes  for  itself  a  protective  case  or  “  cocoon”.  After  a  period  of  quiet 
it  issues  from  the  shelter  as  the  “imago”,  or  adult  insect,  furnished  with 
wings. 
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A  BUTTERFLY. 

Requirements. — The  chrysalides  exhibited  in  the  last  lesson 
should  be  preserved  till  the  butterflies  appear.  These  may  then  be 
employed  for  the  illustration  of  the  present  lesson.  If  possible,  the 
children  should  watch  the  perfect  insect  emerging  from  the  pupa- 
case.  The  scales  from  the  wing  may  be  exhibited  with  the  aid  of 
a  microscope. 


Subject  Matter. 


Structure. — 

1.  Body. — In  three  parts — head, 
thorax,  and  abdomen. 

2.  Head. — -With  two  feelers  (an- 
tennce),  usually  thickened  into  a  knot 
at  the  end,  two  large  compound  eyes, 
and  a  sucking-tube  (proboscis ). 

3.  Thorax. — Bears  three  pairs  of 
legs  and  two  pairs  of  wings. 

4.  Abdomen. — Covered  with  fine 
hairs.  No  limbs. 

5.  Legs.—- Six  in  number.  Of  se¬ 
veral  parts,  jointed  together,  and 
terminating  in  two  hooked  claws. 

6.  Wings. — -Four.  Large.  Mem¬ 
brane,  supported  by  rigid  “  veins  ” 
or  rays,  and  covered  with  minute 
scales. 

Habits. — 

1.  Flight. — Rapid  but  jerky. 

2.  Feeding. — Sucks  the  sweet  juices 
from  flowers  by  means  of  the  proboscis, 
which  can  be  extended,  and  when  not 
in  use  is  coiled  up. 

3.  Egg-laying. — Eggs  laid  by  but¬ 
terfly  on  the  food-plants  of  the  cater¬ 
pillar. 


Method. 


1.  Point  out  that  this  division  is 
not  so  apparent  in  the  caterpillar. 

2.  Compare  with  the  head  of  the 
caterpillar.  Note  differences. 

3.  Show  that  this  corresponds  with 
the  leg-bearing  segments  of  the  cater¬ 
pillar. 

4.  Point  out  that  the  claspers  of 
the  caterpillar  have  disappeared. 

5.  Compare  with  the  short  legs  of 
the  caterpillar. 

6.  Explain  that  the  wings  are  im¬ 
perfectly  formed  in  the  chrysalis,  but 
develop  when  the  perfect  insect 
emerges. 

1.  Contrast  with  the  flight  of  birds. 

2.  Compare  with  feeding  of  the 
caterpillar,  which  bites  solid  food. 

3.  Recapitulate  briefly  the  whole 
life-history — from  egg  to  perfect  in¬ 
sect. 


A  Butterfly 
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Black-Board  Summary. 


Structure. — 

1.  Body. — In  three  parts. 

2.  Head. — Eyes,  feelers,  sucking- 
tube. 

3.  Second  part. — Legs  and  wings. 

4.  Third  part. — No  limbs. 

5.  Legs. — Six.  Claws. 

6.  Wings. — Four.  Covered  with 
scales. 


Habits. — 

1.  Flight. — Jerky. 

2.  Feeding. — Sucks  juices  of 
flowers. 

3.  Lays  eggs. — Eggs  produce  cater¬ 
pillars. 


NOTES  FOR  THE  TEACHER. 

The  butterfly  is  one  of  the  “  Lepidoptera  ”  or  scale-winged  insects.  Besides 
butterflies,  of  which  it  is  reckoned  that  there  are  10,000  different  kinds,  this 
order  includes  the  moths,  of  which  it  is  estimated  that  there  are  40,000  species. 
In  the  British  Isles,  of  2000  different  kinds  of  Lepidoptera,  only  65  are  butter¬ 
flies  and  the  rest  moths.  The  body  is  almost  completely  covered  with  hair  or 
scales,  and  the  insects  feed  on  the  honey  of  flowers,  honey-dew,  the  sap  of 
trees,  over-ripe  fruit,  &e.  Their  senses  are  very  keen.  Some  varieties  owe 
their  safety  to  an  odour  which  they  emit,  and  which  repete  their  enemies. 
These  are  numerous.  In  many  cases  the  butterfly  imitates  so  completely  the 
objects  about  it,  leaf  or  twig,  that  it  escapes  the  notice  of  its  foes. 

( c  185  j 
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SPIDERS. 

Requirements. — This  lesson  should  be  given  in  the  summer, 
while  garden  spiders  are  to  be  seen  in  plenty.  If  a  spider  be  placed 
in  a  very  large  bottle,  with  a  few  pieces  of  twig,  and  the  mouth  of 
the  bottle  covered  with  gauze,  the  spinning  of  the  web  may  be 
watched. 


Structure. 


Subject  Matter. 


Method. 


1.  Body. — In  two  parts.  (Head 
and  thorax  combined  into  one. )  Fe¬ 
male  larger  than  male. 

2.  Front  part. — (Head  and  thorax.) 
Eight  small  eyes.  Powerful  jaws. 
Eight  legs.  No  wings.  Legs,  of 
several  parts  jointed  together.  Hooked 
claws. 

3.  Hind  part  [abdomen). — In  several 
segments.  No  limbs.  Spinnerets. 

4.  Spinnerets. — At  the  tip  of  the 
abdomen.  Each  one  has  a  gland 
which  secretes  a  sticky  fluid. 


1.  Compare  with  the  body  of  the 
butterfly.  Show  that  the  spider  is 
not  an  insect.  Point  out  all  the 
different  features  in  which  spider? 
differ  from  insects,  of  which  the 
butterfly  may  be  taken  as  a  type. 

3.  Show  that  the  butterfly  has  nc 
spinnerets,  and  that  the  spinneret  of 
the  caterpillar  is  in  the  front  of  the 
head. 


Habits. — 

1.  Web-spinning. — Spinnerets  have 
a  number  of  little  holes.  The  fluid 
from  the  gland  passes  out  through 
these  in  the  form  of  so  many  exceed¬ 
ingly  fine  silk  threads.  All  these 
little  threads  unite  to  form  one  thicker 
one.  The  spider  applies  its  spinnerets 
to  a  surface,  then  draws  its  body 
away.  Thus  the  thread  is  formed, 
and  becomes  solid  almost  imme¬ 
diately  on  exposure  to  air. 

2.  Surrounds  its  eggs  by  a  cocoon 
of  silk. 

3.  Spiders  do  not  undergo  changes 
in  form  as  they  grow. 

4.  Very  voracious.  Feeds  on  flies. 
The  web  a  snare. 


1.  The  building  of  the  web  should 
be  watched  by  the  children;  and  the 
observation  should  be  conducted  out 
of  doors  if  possible,  for  there  the  web 
would  be  spun  under  normal  condi¬ 
tions,  and  therefore  be  of  the  usual 
form  and  size. 


2.  Show  the  cocoon  full  of  eggs. 

3.  Give  this  as  another  distinction 
between  spiders  and  insects. 
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Spiders 


Black-Board  Summary. 


Structure. — 

Habits. — 

1.  Body. — Two  parts. 

1.  Spins  webs. 

2.  Front  part . — Eight  eyes.  J aws. 

2.  Surrounds  eggs  with  silk. 

Eight  legs. 

3.  Hind  part. — Spinnerets.  No 

3.  No  changes. 

4.  Feeds  on  flies. 

limbs. 

4.  Spinnerets. — At  tip  of  abdomen. 

NOTES  FOR  THE  TEACHER. 

Spiders  and  scorpions,  &c. ,  form  a  division  of  the  Arthropoda  closely  re¬ 
sembling1  the  Crustaceans,  and  known  as  arachnids.  As  a  rule  the  front  part 
of  the  body  ( cephalo-thorcix )  is  covered  by  a  more  or  less  horny  plate.  Con¬ 
nected  with  the  mouth  are  the  “falces”,  a  pair  of  jointed  claws,  which,  being 
opposed  to  each  other,  form  a  biting  organ,  and  haying  a  duct  connected 
with  a  poison  gland  at  their  base  opening  into  their  tip,  are  truly  formidable 
weapons;  a  pair  of  pointed  feelers  ( maxillce );  and  a  “labium  or  lower  lip. 
There  are  from  two  to  four  pairs  of  spinnerets,  near  the  end  of  the  abdomen. 
The  first  joint  of  each  of  these  is  furnished  with  a  very  minute  horny  tube,  the 
spinning-tube  or  “  spinnerale  ’.  By  means  of  these,  spiders  form  the  silky 
thread  with  which  they  make  their  dwellings,  prepare  snares  for  their  prey, 
guard  themselves  against  falling,  and  transport  themselves  through  the  air. 
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THE  SNAIL. 

Requirements. — A  few  live  snails.  A  cabbage  leaf.  Some 
empty  shells.  Snail’s  eggs  and  young  if  possible.  (The  eggs  are  to 
be  found  under  stones,  &c.)  Also  a  rasp. 


Subject  Matter. 


Structure. — 

1.  Shell. — Spiral.  Small  at  the 
top.  Larger  and  larger  towards  the 
mouth.  Mouth  large,  with  a  curved 
rim. 

2.  Body. — Very  soft.  No  inside 
skeleton.  Attached  to  the  shell 
within,  but  may  be  protruded  con¬ 
siderably. 

3.  Skin.— Soft,  slimy,  wrinkled. 

4.  Head. — Four  horns.  Two  longer 
and  two  shorter.  Retractile. 

Eyes  at  the  tips  of  the  longer 
horns.  Mouth  on  under  side  of  head. 

Habits. — 

1.  Creeping. — Creeps  on  the  under 
surface  of  its  body. 


2.  Breathing. — Breathes  by  means 
of  a  lung. 

3.  Feeding. — Rasps  away  its  food 
(vegetable  matter)  with  the  numerous 
small  teeth  of  its  “  tongue  ”, 

4.  Hibernation. — Sleeps  all  through 
the  winter.  Closes  its  shell  with  a 
film  of  slime,  which  soon  hardens. 


Method. 


1.  Pass  several  empty  shells  round 
the  class.  Let  each  child  examine 
one. 

2.  Let  the  snail  be  examined  as  it 
crawls  on  a  leaf. 


3.  Observe  the  slimy  track  formed 
as  the  snail  moves. 

4.  Let  all  these  structures  be  seen 
by  each  child.  The  mouth  may  be 
seen  as  the  snail  crawls  on  a  piece  of 
glass.  Look  through  the  glass. 

1.  Let  the  snail  creep  on  a  piece 
of  glass.  The  wave-like  contraction 
of  the  under  surface  may  be  seen 
through  the  glass. 

2.  The  breathing  opening  may  be 
seen  on  the  right  side  of  the  body. 

3.  In  a  very  quiet  room  the  rasping 
of  the  food  may  be  heard  on  putting 
the  ear  very  close.  Show  a  rasp. 

4.  This  covering  is  often  formed 
during  temporary  repose  in  summer 
— especially  in  a  dry  season.  It 
should  be  shown. 


The  Snail 
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THE  5NAIL 


yoany  Snail 


Black-Board  Summary. 


Structure. — 

1.  Shell. — Spiral.  Mouth  large. 

2.  Body. — Soft.  No  skeleton. 

3.  Skin. — Soft.  Slimy. 

4.  Head. — Homs.  Eyes.  Mouth. 


Habits. — 

1.  Creeping.  —  On  under  side  of 
body. 

2.  Breathing.- — By  a  lung. 

3.  Feeding. — Rasps  its  food. 

4.  Sleeping. — All  the  winter. 


NOTES  EOR  THE  TEACHER. 

The  garden-snail  is  a  mollusc  of  the  family  Helicidse  and  has  a  well-developed 
external  shell  into  which  the  animal  can  wholly  withdraw  itself.  The  shell 
is  generally  coiled  to  the  right.  The  body  consists  of  three  principal  parts 
— a  head,  a  foot,  and  a  part  containing  the  heart,  a  well-marked  stomach, 
the  intestines,  the  lung,  &e.  The  breathing  opening  is  on  the  right  side, 
beneath  the  edge  of  the  shell.  The  body  is  unsymmetrical.  The  mouth, 
often  curiously  twisted,  has  a  strong,  horny  upper  jaw. 
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THE  CARROT. 


Requirements. — A  carrot.  Other  roots  for  comparison.  Red 
and  yellow  cards. 


Subject  Matter. 

General  Characters. — 

1.  Form.  —  Conical.  Rounded  at 
the  top.  Terminating  below  in  a 
fine  fibre. 

2.  Fibres. — White.  Fine.  Grow 
out  from  the  sides  and  the  tip. 

3.  Leaf-stalks. — Arise  from  the 
base  of  the  cone.  Green. 

4.  Substance. — Brittle.  No  fibres 
within.  Juicy. 

5.  Colour. — Yellowish  red. 


Uses. — 

1.  To  fix  the  plant  in  the  soil. 

2.  To  absorb  plant-food  from  the 
soil.  Food  absorbed  by  the  root- 
threads. 

3.  It  stores  up  food.  This  food  is 
of  use  to  the  plant  itself.  It  also 
forms  food  for  us. 


Method. 


1.  Compare  with  other  roots. 

2.  Note  that  parts  of  plants  that 
grow  under  the  ground  are  frequently 
white. 

3.  Show  that  parts  of  plants  above 
the  ground  are  usually  green;  due  to 
the  action  of  light. 

4.  Compare  with  tough,  fibrous 
roots. 

5.  Roots  usually  white  (see  note  2). 
Compare  colour  with  that  of  red  and 
yellow  cards. 

(The  carrot  may  be  drawn  and  de¬ 
scribed  by  the  class  after  the  lesson.) 

1.  Illustrate  by  means  of  other 
roots. 

2.  Explain  that  plants  feed  only 
on  liquids  and  gases.  These  are 
absorbed  from  the  soil. 

3.  Explain  that  the  carrot  is  a  mass 
of  food,  from  which  leaves  and  flowers 
grow.  Prove  this  by  cutting  off  the 
top  of  a  carrot,  and  standing  it  in  a 
saucer  of  water.  Leaves  soon  grow. 


Black-Board  Summary. 


General  Characters. — 

Uses. — 

1.  Form. — Tapering. 

1.  To  fix  plant. 

2.  Fibres. — White. 

2.  To  absorb  food. 

3.  Leaf-stalks. — Green. 

3.  Stores  up  food. 

4.  Substance. — Brittle.  Juicy. 

5.  Colour. — Yellowish  red. 

NOTES  FOR  THE  TEACHER. 

The  carrot  is  a  biennial.  Its  life  is  divided  into  two  stages.  In  the  first 
stage  nearly  the  whole  of  the  vegetative  work  is  carried  on,  with  the  result 
that  a  stock  of  nutritive  material  is  accumulated,  which  is  used  in  the  next 
stage  for  the  production  of  blossoms  and  seeds.  In  the  second  stage  the 
flower  and  the  seed  are  rapidly  produced,  and  the  store  of  nutriment  being 
used  up,  the  plant  dies.  Plants  like  the  carrot  are  carefully  cultivated  by 
man,  that  he  may  turn  to  his  own  uses  the  store  of  nutriment  which  they  lay 
up  in  the  first  stage. 
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Nature  Study 


THE  TURNIP. 

Requirements. — A  turnip  plant.  A  carrot  and  other  roots  for 
comparison.  A  knife. 


Subject  Matter. 


General  Characters. — 

1.  Form. — Almost  globular.  Taper¬ 
ing  below.  Terminating  in  a  long 
thin  fibre. 

2.  Fibres. — White.  Chiefly  on  and 
near  the  tapering  portion  at  the  bot¬ 
tom. 

3.  Leaves.—  Green.  Very  irregular 
in  form.  Some  hairy,  some  smooth. 
Leaf-stalks  start  from  the  top  of  the 
root. 

4.  Substance. —  Soft,  juicy,  and 
without  fibres.  Sometimes  turnips 
have  fibres  within:  then  tough  and 
“  stringy  ”, 

5.  Colour. — Purple  or  green  above 
(the  part  exposed  to  light  as  it  grows), 
and  white  below. 

Uses.— 

1.  To  fix  the  plant  in  the  soil. 

2.  To  absorb  plant-food. 

3.  Stores  up  food  for  the  plant. 
The  food  stored  is  also  good  for  our¬ 
selves. 


Method. 


1.  Compare  with  a  ball ;  also  with 
a  carrot. 

2.  Compare  with  the  fibres  of  the 
carrot,  and  also  with  those  of  other 
roots. 

3.  Let  all  children  examine  the 
leaves,  noticing  the  shape,  surface, 
and  origin. 

4.  Compare  with  the  carrot — more 
juicy :  less  brittle.  Also  compare 
with  tough,  fibrous  roots. 

5.  Explain  that  the  colour  is  due 
to  the  action  of  light. 

The  root  and  a  leaf  may  be  drawn 
and  described  by  the  class. 

1.  Illustrate  as  in  the  last  lesson. 

2.  Explain  the  nature  of  plant- 
food  as  in  the  last  lesson. 

3.  The  use  of  the  stored  food  may 
be  illustrated  by  an  experiment,  as  in 
the  last  lesson. 


The  Turnip 
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Black-Board  Summary. 


Structure. — 

Uses. — 

1.  Form.  —Round. 

1.  To  fix  the  plant. 

2.  Fibres. — White. 

2.  To  suck  up  food. 

3.  Leaves. — Some  hairy. 

3.  Stores  up  food. 

4.  Substance. — Juicy. 

5.  Colour.  —  White,  purple  or 

green  above. 

NOTES  FOR  THE  TEACHER. 

The  turnip,  like  the  carrot,  is  a  biennial.  It  vegetates  during  the  first 
season,  storing  up  food  in  the  root.  During  the  second  season  it  blossoms  and 
produces  seed,  and,  having  in  this  way  used  up  its  food-supply,  dies.  It  is 
widely  cultivated  as  a  culinary  vegetable,  and  as  a  food  for  cattle  and  sheep. 
The  root  is  a  tap-root,  and  is  said  to  be  napiforxn,  that  is  turnip-shaped. 
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Nature  Study 


THE  POTATO-PLANT. 

Requirements. — A  complete  potato-plant,  with  tubers,  flowers, 
and  fruit. 


Subject  Matter. 


Method. 


1.  Stem. — Three  kinds  of  stems. 

(а)  Green  stems  above  the  soil. 
Tough  and  fibrous.  Bear  the  leaves 
and  flowers. 

(б)  White  running  stems  below  the 
surface  of  the  soil.  Give  off  rootlets. 

(c)  Tubers,  or  swollen  underground 
stems,  which  we  eat. 

2.  Roots.  —  White.  Fibrous. 
Branched.  Absorb  the  plant-food 
from  the  soil,  and  help  to  fix  the  plant. 

3.  Leaves. — Green.  Oval.  Pointed. 
Midrib  running  through  the  middle 
— a  continuation  of  the  stalk.  Veins 
branching  from  the  midrib,  and 
forming  a  network. 

4.  Flowers. — Formed  of  little 
leaves  arranged  in  whorls.  Central 
portion  of  the  flower  becomes  the 
fruit,  and  contains  the  seed. 


1.  Show  the  three  kinds  of  stems. 

(a)  Break  a  green  stem  to  show 
that  it  is  tough  and  fibrous. 

(b)  Explain  the  use  of  a  running 
stem  for  gathering  food  from  the 
soil  by  means  of  its  rootlets. 

(c)  Cut  a  tuber  to  show  that  it  is 
not  fibrous. 

2.  Compare  with  other  roots  pre¬ 
viously  examined. 

3.  Let  each  child  have  a  leaf  for 
examination  and  description.  (The 
leaf  may  afterwards  be  drawn,  and 
the  venation  represented.) 

4.  Show  the  arrangement  of  the 
parts  in  whorls.  Point  out  the  pistil, 
which  afterwards  develops  into  the 
fruit  (the  potato-apple). 


The  Potato-plant 
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Black-Board  Summary. 


1.  Stem. — Three  kinds. 

(a)  Green  stems. 

(b)  White  runners. 

(c)  Potatoes. 


2.  Roots. — White.  Fibrous. 

3.  Leaves. — Green.  Veins. 

4.  Flowers. — Form  fruit. 


Nature  Study 


3& 


POTATOES. 


Requirements. — A  few  potatoes.  A  knife.  A  potato  that  is 
beginning  to  sprout.  Potato  starch. 


Subject  Matter. 

1.  Structure. — 

(а)  Skin  outside.  Prevents  the 
potato  from  getting  dry  and  shrivelled. 

(б)  Interior  moist  and  juicy.  No 
fibres.  Made  up  of  little  cells,  con¬ 
taining  fluid  and  starch  grains. 

2.  Uses. — The  potato  is  a  store  of 
food,  from  which  new  potato-plants 
can  grow.  Thus  useful  to  the  plant. 

Useful  also  to  us,  for  we  eat  the 
food  ourselves. 

It  yields  abundance  of  starch. 

3.  A  Stem. — It  is  regarded  as  a 
stem  because  it  has  buds.  The  eyes 
are  buds.  A  new  plant  may  grow 
out  of  each  eye,  and  feed  on  the  store 
of  food  till  it  has  roots  of  its  own. 

The  potato  cannot  itself  absorb 
food  from  the  soil  as  roots  can. 


Method. 


1.  Cut  a  potato.  Pass  round  pieces 
for  examination.  Show  that  the 
inside  is  soft  and  brittle,  and  not 
tough  and  fibrous  like  the  green  stems 
of  the  potato-plant. 

2.  Show  that  the  potato-plant  does 
not  store  up  food  for  its  own  use,  but 
in  order  that  new  plants  may  grow. 

Exhibit  potato  starch. 

3.  Show  a  potato  with  developing 
buds.  Explain  that  a  potato  may  be 
cut  into  pieces,  and  that  each  piece 
with  an  eye  will  give  a  new  plant. 

Put  aside  some  pieces  in  a  dark 
place  to  grow,  and  examine  them  at 
intervals. 


Potatoes 
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Black-Board  Summary. 


1.  Structure. — 

(a)  Skin. 

(b)  Soft  and  moist  inside. 


2.  Use. — Stores  food,  and  supplies 
us  with  starch. 

3.  A  Stem. — Eyes  are  buds.  Do 
not  suck  up  food  as  roots  do. 


NOTES  FOR  THE  TEACHER. 

A  tuber  is  really  a  thickened  portion  of  a  creeping  stem  or  rhizome.  The 
part  of  the  stem  that  is  thickened  is  usually  the  end  part.  It  is  thickened  by 
having  nourishing  matter  stored  up  in  it,  and  consists  mainly  of  a  mass  of  cells 
filled  with  starch,  surrounded  by  a  corky  rind. 

The  potato  belongs  to  the  same  family  as  the  night-shade  and  the  tobacco- 
plant,  and  like  them  produces  a  poisonous  alkaloid.  The  eyes  are  axillary 
buds,  the  leaves  which  subtend  them  being  easily  discerned  as  short  scales. 
From  one  of  these  eyes,  and  the  part  of  the  tuber  connected  with  it,  a  new 
plant  may  be  grown.  The  young  plant  feeds  on  the  nourishment  stored  up  in 
its  piece  of  tuber  until  it  is  strong  enough  to  draw  supplies  for  itself  from  the 
soil  and  the  air.  The  potato  is  usually  grown  from  the  tubers,  but  it  can  also 
be  grown  after  some  time  from  the  fruit  or  berry.  Under  cultivation  the 
potato  has  become  a  very  important  source  of  food.  Unfortunately  the  potato 
is  very  liable  to  disease.  Among  the  diseases  from  which  it  suffers  are  scab, 
dry  rot,  wet  rot,  &c. 
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Nature  Study 


THE  SUGAR-CANE. 

Requirements. — A  piece  of  sugar-cane;  and,  if  possible,  a  leaf, 
and  a  spikelet  of  the  flowers.  A  long  stalk  of  grass,  in  flower,  for 
comparison.  A  picture  of  the  sugar  plantation,  and  one  of  the  sugar- 
mill.  Some  specimens  of  raw  and  refined  sugar  and  molasses.  Also 
an  evaporating  basin  on  a  stand,  water,  and  a  spirit-lamp. 


Subject  Matter. 


1.  The  Cane. — 

A  very  tall  grass. 

Stem  thick,  jointed,  and  full  of 
sweet  sap. 

Leaves  long  and  narrow,  like  large 
blades  of  grass,  with  parallel  veins. 

Large  bunches  of  flowers  on  the 
top  of  the  stem. 

Grows  in  many  warm  countries. 

2.  How  the  sugar  is  obtained. — 

Canes  cut  when  full  grown.  Then 

rolled  in  the  sugar-mill  to  press  out 
the  sap. 

Sap  caught  in  large  pans.  It  con¬ 
tains  dissolved  sugar.  Sap  boiled 
till  it  becomes  thick.  Then  allowed 
to  cool.  As  it  cools  some  of  the 
sugar  crystallizes.  The  remaining 
liquid  (molasses  or  treacle)  poured 
off.  Both  sugar  and  molasses  ex¬ 
ported. 

The  raw  sugar  is  dark,  and  has  to 
be  refined. 


Method. 


1.  Show  some  grass-stalks  in  flower. 

Examine  the  jointed  stem,  and 
squeeze  out  some  of  the  sap. 

Examine  the  leaves  and  flowers, 
and  compare  the  grasses  with  the 
specimens  of  sugar-cane. 


2.  Show  picture  of  sugar-mill,  and 
explain  its  use. 

Make  a  solution  of  sugar  in  water. 
Evaporate  the  water  till  a  very  thick 
syrup  is  obtained.  Allow  this  to 
cool,  and  crystals  will  form. 

Show  specimens  of  raw  sugar  and 
molasses. 


Show  specimens  of  refined  sugar. 


The  Sugar-cane 
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THE  5UGARCANE 


Flouiers 


Jointed  stem 


Cane  cut  laruuy 

Contains 
much  su/eet 
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Black-Board  Summary. 


1.  The  Cane. — 

A  grass. 

Jointed  stem. 

Long  leaves. 

Flowers. 

Grows  in  warm  countries. 


2.  How  to  obtain  the  sugar. — 

Canes  cut  and  rolled. 

Sap  boiled  ;  then  cooled. 
Crystals  formed. 


NOTES  FOR  THE  TEACHER. 

The  sugar-cane,  one  of  the  grasses,  was  long  the  chief  source  of  our  sugar- 
supply;  but  now  much  of  the  sugar  of  commerce  is  got  from  beet.  The  sugar¬ 
cane  grows  to  a  height  of  from  7  to  8  or  more  feet,  and  has  a  smooth,  shining 
stem  and  narrow,  ribbed  leaves.  It  is  now  chiefly  cultivated  in  the  West 
Indies,  Java,  Queensland,  &c.  The  stem  is  endogenous.  The  newer  wood 
bundles  in  endogenous  plants  are  mingled  with  the  old  in  various  ways,  and  not 
formed  as  in  exogens  by  the  formation  in  the  cambium  of  a  layer  of  new  wood 
just  outside  of  the  layer  last  formed.  The  sugar-cane  flowers  only  after  the 
lapse  of  an  entire  year.  The  flower,  as  is  usual  in  endogens,  is  arranged  in 
threes  or  multiples  of  threes,  and  the  veins  of  the  leaves  are  parallel. 
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Nature  Study 


A  LOG  OF  WOOD. 

Requirements. — A  few  blocks  cut  from  the  branch  of  a  tree — 
varying  in  diameter.  One  end  of  each  may  be  smoothed  and 
varnished,  if  necessary,  to  show  the  rings,  &c.,  better.  Also  some 

young  twigs  containing  much  pith. 

* 


Subject  Matter. 

Method. 

1.  The  parts  of  a  log. — 

(а)  Bark  outside.  Protective. 

Sometimes  very  rough.  Sometimes 
smooth. 

(б)  Wood.  Forms  greater  part  of 
the  log.  Fibrous. 

(c)  Pith.  In  the  centre.  Soft. 
No  fibres.  Rays  from  the  pith  run 
in  all  directions. 

1.  Point  out  the  bark,  wood,  and 
pith,  in  the  sections  of  a  branch. 

Show  that  wood  is  tough  and 
fibrous,  and  that  pith  is  soft  and 
devoid  of  fibres. 

Show  the  pith  rays  running  from 
the  centre  of  the  wood. 

2.  How  a  tree  grows. — 

The  wood  is  formed  in  rings.  A 
very  young  twig  has  only  one  ring 
of  wood.  Each  summer  a  new  ring 
of  wood  is  formed  outside  the  older 
wood,  and  underneath  the  bark.  The 
bark  is  thus  pushed  outward  year  by 
year,  and  the  age  of  the  tree  may  be 
calculated  by  counting  the  rings. 

2.  Show  the  rings  of  wood  in  sec¬ 
tions  of  different  sizes.  Count  the 
rings  in  each.  Show  that  a  young 
twig  has  only  one  or  two  rings  of 
wood. 

A  Log  of  Wood 
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Blaok-Board  Summary. 


1.  A  Log. — 

Bark  outside. 

Wood  tough. 

Pith  in  centre.  Soft. 


2.  How  a  tree  grows.— 

Wood  in  rings. 

One  ring  grows  each  summer. 
Each  new  ring  formed  just  under 
the  bark. 


NOTES  FOR  THE  TEACHER. 

In  dicotyledons,  or  exogenous  plants,  the  stem  consists  of  the  bark,  the 
cambium  layer,  the  wood,  and  the  pith.  The  cambium  layer  gives  rise  to  a 
layer  of  wood,  which  is  deposited  next  the  old  wood,  a  layer  of  bark  deposited 
next  to  the  bark,  and  a  new  cambium  layer.  The  layer  of  wood  deposited 
grows  hard  during  the  winter,  and  so  forms  quite  a  distinct  ring  from  the  next 
layer  of  wood,  which  is  deposited  on  the  outside  of  it. 

( c  185  ) 
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Nature  Stud) 


A  CABBAGE. 

Requirements — A  complete  cabbage  plant  with  a  close  heart. 
A  complete  cabbage  plant  in  flower,  if  possible.  Cabbage  seeds. 
A  knife.  Various  leaf-buds. 


Subject  Matter. 


Method. 


1.  Boot.  —  Branched.  Fibrous. 
White. 

2.  Stem  or  Stalk. — Thick.  Green 
outside.  In  part  fibrous  and  tough. 
In  part  brittle  and  without  fibres. 
White  within. 

3.  Leaves. — Much  wrinkled.  Mid¬ 
rib  thick,  running  through  the  middle. 

Veins  branched,  forming  a  net¬ 
work. 

Leaves  not  fibrous,  but  brittle. 
Outer  leaves  green. 

Inner  leaves  white,  and  folded 
closely  together,  forming  a  large  bud. 


1.  Compare  with  other  roots  pre¬ 
viously  examined. 

2.  Examine  the  stem,  cutting  and 
breaking  it  when  necessary.  Com¬ 
pare  with  other  stems  previously  ex¬ 
amined. 

3.  Let  each  child  examine  a  leaf, 
and  describe  it.  Arrangement  of 
veins  and  absence  of  fibres  to  be 
noted. 

Explain  that  the  parts  eaten  have 
no  fibres,  and  are  therefore  soft. 

Make  a  longitudinal  section  of  the 
cabbage,  to  show  how  the  leaves  are 
folded.  Compare  with  other  leaf- 
buds. 


4.  Flowers.  —  If  the  cabbage  is 
allowed  to  remain  in  the  ground  for 
a  long  time,  the  bud  opens  and  forms 
a  tall,  green,  branched  stem,  bear¬ 
ing  yellow  flowers.  The  seed-vessels 
are  formed  from  the  central  part  of 
the  flowers.  The  seeds  produce  new  | 
plants. 


4.  Exhibit  a  cabbage  plant  in 
flower,  and  let  the  flowers  be  ex¬ 
amined  by  the  children.  (The  cabbage 
in  flower  may  be  obtained  in  the 
spring.)  Show  the  seed-vessels  and 
the  seeds  of  the  cabbage. 


A  Cabbage 
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Black-Board  Summary. 


1.  Boot.  —  Branched.  Fibrous. 
White. 

2.  Stem. — Thick.  Green. 


3.  Leaves.  —  Wrinkled.  Form  a 
bud.  Network  of  veins. 

4.  Flowers. — Yellow.  Formed 
when  the  bud  opens.  Produce  seeds. 


NOTES  FOR  THE  TEACHER. 

The  cabbage  is  another  of  the  plants  cultivated  by  man  for  the  sake  of  the 
food  they  yield  him.  It  is  an  eager  feeder,  and  the  surplus  food  which  it 
draws  from  the  air  and  the  ground  is  stored  by  it  in  a  variety  of  ways.  The 
head  of  the  common  cabbage  is  a  store  of  such  surplus  food  laid  up  in  the 
form  of  a  bud.  In  the  kail  it  is  stored  in  the  leaves,  in  Brussels-sprouts 
in  small  cabbages  or  buds,  and  in  the  cauliflower  it  is  poured  into  the  flower- 
heads.  It  is  supposed  that  all  the  different  varieties  of  cabbages  have  sprung 
from  the  wild  cabbage ,  a  not  very  common  plant  which  grows  on  the  sea-coast, 
often  to  a  height  of  nearly  two  feet. 
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Nature  Study 


THE  ONION. 

Requirements.  —  A  complete  onion  plant — one  in  flower  if 
-possible.  One  or  two  onions  for  making  sections.  Onion  seeds. 
.A  knife. 


Subject  Matter. 


Method. 


1.  Root. — A  bunch  of  fibres.  White. 
Grow  down  into  the  soil  to  absorb 
food  for  the  plant. 

2.  Stem. — No  true  stem.  Stem 
represented  by  a  hard  mass  at  the 
^bottom  of  the  bulb. 

3.  Bulb.  — A  bud.  Composed  of 
soft,  fleshy  and  juicy  leaves,  folded 
closely  together.  No  fibres.  Used 
as  food. 

4.  Leaves. — Green.  Long,  taper¬ 
ing,  hollow  (tubular). 

5.  Flowers. — In  a  large  ball-like 
bunch.  All  the  little  flower-stalks 
branch  from  one  point  on  the  main 
stalk.  Seeds  are  formed  in  the 
middle  part  of  each  flower. 

The  main  stalk  bearing  the  flowers 
grows  out  from  the  centre  of  the 
•bulb. 


1.  Exhibit  the  root,  and  explain 
its  use  as  in  previous  lessons. 

2.  Show  that  stems  are  sometimes 
conspicuous,  as  in  the  cabbage ;  and 
sometimes  inconspicuous,  as  in  the 
daisy  and  dandelion. 

3.  Make  longitudinal  and  trans¬ 
verse  sections  of  the  bulb,  in  order 
to  show  its  structure. 

4.  Make  sections  of  the  leaves. 

5.  Exhibit  a  stalk  of  onion  flowers, 
and  explain  the  use  of  the  flowers  as 
organs  of  reproduction. 

Pass  round  the  seeds  for  exami¬ 
nation,  and  sow  some  in  a  box  of 
soil,  in  order  that  the  growth  of  the 
onion  plant  may  be  watched  from 
time  to  time. 


The  Onion 
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Black-Board  Summary. 


Root. — White.  Fibrous. 
Stem. — None. 

Bulb. — A  bud. 


Leaves. — Green.  Hollow.  Pointed. 
Flowers. — In  a  ball  like  bunch. 
Produce  seeds. 


NOTES  FOR  THE  TEACHER. 

The  part  of  the  onion  of  which  we  make  use  is  the  bulb.  A  bulb  is  a  very 
much  shortened  stem,  one  in  fact  which  has  been  reduced  to  a  plate,  from  the 
lower  side  of  which  spring  the  roots,  and  from  the  upper  side  leaves  in  the 
form  of  scales.  These  scales  form  a  covering  as  protection  for  the  buds,  of 
which  there  are  usually  three — a  terminal  bud  and  two  or  more  axillary 
buds.  In  these  scale  leaves  the  plant  stores  up  the  surplus  nourishment  which 
it  absorbs  during  its  first  or  vegetative  stage  of  existence.  This  store  is  drawn 
from  in  its  second  stage  for  the  production  of  flowers  and  fruit.  It  is  this 
store  for  the  sake  of  which  we  cultivate  the  plant. 
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THE  BUTTERCUP. 

Requirements. — A  buttercup  plant  complete.  Also  a  bunch 
of  the  flowers  for  distribution. 


Subject  Matter.* 

1.  Root. — Consists  of  a  few  thick- 
branched  fibres  (arising,  in  one 
species,  from  a  thick,  hard,  rounded 
body  called  a  corm). 

2.  Stem.  —  Long,  green,  tough. 
Bears  leaves  and  flowers. 

3.  Leaves. — Stalked.  Veins  ar¬ 
ranged  in  a  network.  Shape  vari¬ 
able. 

4.  Flower.  —  Consists  of  parts 
arranged  in  whorls  round  the  centre. 

(a)  Outer  whorl  (calyx)  of  five 
hairy,  green  leaves  (sepals). 

(b)  Corolla — a  whorl  of  five  bright 
yellow  leaves,  within  the  calyx 
(petals). 

(c)  Stamens — a  dense  cluster  of 
pollen-cases  ( anthers )  on  stalks  (fila¬ 
ments),  arranged  in  a  whorl  within 
the  corolla. 

( d )  Pistil — a  cluster  of  seed-cases 
(ovaries)  occupying  the  centre  of  the 
flower. 


Method. 


1.  Compare  the  root  with  those 
previously  examined. 


2.  Break  the  stem,  and  show  that 
its  toughness  is  due  to  the  presence 
of  fibres. 

3.  Allow  the  children  to  examine 
and  describe  the  leaves. 

4.  Let  each  child  have  a  flower, 
and  examine  each  of  the  whorls  in 
succession,  pulling  off  each  of  the 
parts  for  examination  after  the  flower 
has  been  studied  as  a  whole. 


Collect  some  of  the  pollen  grains 
on  a  sheet  of  black  paper. 

Open  one  of  the  ovaries  in  order 
to  show  the  ovule  within. 


*  The  name  “  buttercup  ”  is  applied  to  several  species  of  the  Ranunculacece,  and  the 
description  must  be  adapted,  where  necessary,  to  the  one  chosen  for  the  lesson. 


The  Buttercup 
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Black-Board  Summary. 


1.  Boot. — Fibrous. 

2.  Stem. — Green.  Tough. 

3.  Leaves. — Stalked.  Veins. 


4.  Flower. — Parts  in  circles. 
Outer — Green. 

Second — Y  ellow. 

Third— Little  cases  on  stalks. 
Fourth — Seed-cases. 


NOTES  FOR  THE  TEACHER. 

A  corm  is  a  short,  fleshy,  solid  underground  stem,  from  the  under  surface 
of  which  roots  are  given  off,  and  from  the  upper  surface  buds  and  leaves.  The 
calyx  and  corolla  are  chiefly  for  the  protection  of  the  central  parts  of  the 
flower,  and  are  often  called,  especially  when  not  easily  distinguished  from 
each  other,  the  perianth.  The  bright  coloured  leaves  of  the  corolla  and  the 
scent  draw  insects  to  the  plant,  and  so  help  towards  the  formation  of  seed. 
The  stamens  are  the  male  or  fertilizing  organs  of  the  flower,  and  the  collec¬ 
tion  of  stamens  is  called  the  andrcecium,  or  male-household;  while  the  pistil, 
called  also  the  gyncecium  or  female-household,  consists  of  a  closed  ovary 
with  one  or  more  ovules,  and  a  stigma  for  receiving  the  pollen  grains.  Note 
that  the  ovule  will  not  grow  into  a  seed  unless  it  be  fertilized. 
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THE  PEA-POD. 

Requirements. — Some  pea- pods,  and  a  number  cf  flowers  from 
the  pea  plant.  Also  a  portion  of  the  pea  plant  with  pods  attached. 


Subject  Matter. 

1.  The  Pod. — A  fruit. 

Stalk  short,  with  five  little  green 
leaves  (sepals  of  the  flower)  at  the 
end. 

Pod  formed  of  two  parts,  which 
readily  separate  when  pressed.  Splits 
open  of  itself  when  ripe. 

2.  The  Peas. — All  fastened  along 
one  edge  of  the  pod,  by  means  of 
very  short  stalks. 

The  peas  are  seeds,  each  of  which 
will  grow  into  a  plant  if  placed  in 
the  soil  and  kept  moist. 

3.  How  the  Pod  grows. — The  pod 

is  formed  in  the  centre  of  the  pea 
flower.  After  the  other  parts  of  the 
flower  have  decayed  and  fallen  off, 
the  pod  and  the  seeds  within  it  con¬ 
tinue  to  grow  and  ripen. 

If  left  on  the  plant  long  enough, 
the  pod  splits,  and  the  seeds  fall  on 
the  soil,  where  they  grow  into  new 
plants. 


Method. 


1.  Let  each  child  examine  a  pea- 
pod,  and  describe  its  stalk,  form, 
colour,  &c.  Show  a  portion  of  a  pea 
plant  with  pods  attached. 


2.  Each  of  the  children  should  open 
a  pod,  » nd  note  how  and  where  the 
seeds  are  attached. 

Explain  that  the  peas  are  seeds, 
and  compare  with  other  seeds  pre¬ 
viously  examined. 

3.  Let  each  child  examine  the  pea 
flower,  and  observe  the  young  pod  in 
the  centre.  Show  pods  in  different 
stages  of  growth. 

Sow  a  few  peas  of  the  previous 
season  in  a  box  of  soil,  and  watch  the 
growth  of  the  pea  plant  at  intervals 
of  a  few  days. 


The  Pea-pod 
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Black-Board  Summary. 

1.  Pod. — On  a  stalk.  A  fruit.  Splits  into  two  parts. 

2.  Peas. — Seeds. 

3.  How  the  Pod  grows. — Formed  in  the  centre  of  the  flower. 


NOTES  FOR  THE  TEACHER. 

The  fruit  of  the  pea  is  a  simple  fruit,  that  is,  it  is  the  result  of  the  ripening 
of  a  single  pistil.  Simple  fruits  like  the  pea  that  split  into  two  pieces  or 
valves  are  called  legumes.  All  dry  dehiscent  fruits  are  called  pods,  although 
the  name  is  more  usually  given  to  fruits  like  the  pea.  If  the  pod  opens  along 
one  side  only — usually  the  inner — it  is  called  a  follicle.  The  pod  or  fruit 
formed  by  the  development  of  any  compound  pistil  is  called  a  capsule. 
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THE  CHERRY. 

Requirements. — A  number  of  cherries.  A  small  branch  of  a 
cherry-tree,  with  fruit  attached.  Picture  of  cherry-tree  in  flower. 
Other  stone-fruits  for  comparison. 


Subject  Matter. 

1.  The  Cherry. — A  fruit. 
Hangs  on  long  slender  stalks. 
Covered  with  a  thin  skin. 
Soft,  juicy,  and  sweet. 

A  hard  stone  within. 

2.  The  Stone. — 

The  stone  a  seed. 

Very  hard  woody  covering. 

A  soft  seed  (kernel)  within. 
Covered  with  a  thin  skin. 


3.  How  the  cherry  grows. — 

Formed  from  the  middle  portion 
of  the  flower. 

This  portion  grows  larger  and 
ripens  after  the  other  parts  of  the 
flower  have  decayed  and  fallen. 


Method. 


1.  Each  child  should  examine  a 
cherry,  and  describe  its  parts. 


2.  Compare  with  other  fruits  pre¬ 
viously  examined. 

Explain  that  the  hard  shell  pro¬ 
tects  the  kernel,  but  decays  after  a 
time  when  in  the  ground. 

The  stones  should  be  opened  for 
the  children,  in  order  to  allow  them 
to  study  the  kernel. 

3.  Show  a  picture  of  cherry  blossom, 
and  a  branch  of  a  cherry-tree  with 
fruit. 

Explain  the  formation  of  the  fruit 
from  the  flower,  and  compare  its 
growth  with  that  of  the  pea. 


The  Cherry 
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Black-Board  Summary. 

1.  The  Cherry. — A  fruit.  Stalk.  Thin  skin.  Soft  and  juicy. 

2.  The  Stone. — A  seed.  Hard  shelL  Kernel  within. 

3.  How  it  grows. — Formed  from  the  middle  part  of  the  flower. 


NOTES  FOR  THE  TEACHER. 

The  cherry,  like  the  plum  and  peach,  is  a  fleshy  fruit.  It  is  indehiscent. 
These  fruits  are  known  as  drupes  or  stone-fruit.  Such  fruits  are  to  be  dis¬ 
tinguished  from  the  pome,  the  name  given  to  the  fruit  of  the  apple,  the  pear, 
&c. ,  and  also  from  berries,  such  as  grapes,  gooseberries,  &c.  True  drupes  are 
one-celled  and  one-seeded  ;  the  outer  portion  becomes  fleshy  or  pulpy,  aud  the 
inner  stony.  It  is  from  this  inner  portion  that  the  new  plant  springs.  Small 
drupes  are  often  mistakenly  called  berries. 
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NUTS. 

Requirements. — Some  hazel  nuts.  Branch  of  the  hazel  bush 
■with  nuts.  Picture  of  hazel  flowers. 


Subject  Matter. 

Method. 

1.  The  Nut. — On  a  woody  stalk. 
Surrounded  by  an  irregular  green 

cup.  The  nut  a  fruit. 

Shell  brown,  with  a  soft  lining 
within. 

Kernel  covered  with  a  brown  skin. 
A  seed.  Readily  splits  into  two 
equal  parts. 

2.  How  the  nut  is  formed.— 

Produced  from  the  flower. 

Flowers  formed  in  the  spring. 

The  nut  is  the  ripened  seed-case 
-of  the  middle  of  the  flower. 

1.  Each  child  should  have  a  nut 
for  examination  and  description. 

Compare  the  nut  with  the  other 
fruits  examined,  and  the  kernel  with 
the  seeds  previously  described. 

Show  that  the  kernel  splits,  like 
peas  and  beans. 

2.  Explain  how  the  nut  is  developed 
from  the  flower,  and  compare  its 
growth  with  that  of  other  fruits  pre¬ 
viously  examined. 

Nnts 
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Black-Board  Summary. 

1.  The  Nut. — On  a  woody  stalk.  A  fruit.  Green  cup  outside.  Kernel 
within.  Kernel  a  seed.  Has  a  brown  skin. 

2.  How  the  nut  grows. — Formed  from  the  centre  of  the  flower  of  the 
hazel  bush. 


NOTES  FOR  THE  TEACHER. 

A  nut  is  a  hard,  one-celled  and  single-seeded  indehiscent  fruit.  It  is 
usually  produced  from  an  ovary  of  two  or  more  cells,  with  one  or  more  ovules, 
in  each  of  which  all  but  the  single  ovule  and  single  cell  have  disappeared. 
The  nut  is  often  enclosed  in  a  kind  of  cup,  which  still  further  protects  the  seed. 
This  cup  is  called  a  cupule.  Such  is  the  husk  of  the  hazel  nut,  the  cup  of  the 
acorn,  and  the  prickly  husk  or  covering  of  the  Spanish  chestnut. 

The  kernel  contains,  besides  the  embryo,  a  considerable  amount  of  nourish¬ 
ment,  on  which  the  young  plant  lives  till  it  can  support  itself.  It  is  this  store 
which  men  turn  to  account,  using  it  as  food  for  animals  and  for  themselves. 


>' 
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THE  HORSE. 

Requirements. — Picture  of  the  horse.  The  skull  of  the  horse, 
or  a  diagram  of  the  skull.  Diagram  of  the  hoof.  A  horse-shoe. 
Horse-hair.  Pieces  of  horse-hide  with  and  without  hair. 


Subject  Matter. 


General  Characters. — 

1.  Skin  and  Coat. — Skin  thick, 
and  covered  with  hair.  Coat  smooth, 
and  easily  cleaned. 

2.  Neck.—- Neck  arched,  and  has 
a  beautiful  mane. 

3.  Tail. — Leng.  Can  be  moved 

in  all  directions. 

4.  Feet. — Protected  by  hoofs.  Hoofs 
protected  by  iron  shoes,  which  are 
fixed  to  the  hoof  with  iron  nails. 

5.  Ears. — Can  be  moved  in  order 
to  catch  sound  better,  or  be  shaken 
to  drive  away  flies. 

6.  Teeth.— Sharp  cutting  teeth  in 
the  front  of  each  jaw. 

Behind  these  a  space  without 
teeth. 

At  the  back  of  the  jaw  are  broad 
grinding  teeth. 

Habits  and  InBtinct. — 

1.  Intelligence. — Knows  its  master 
and  its  master’s  voice.  Very  obe¬ 
dient.  May  be  taught  to  do  various 
things.  Very  docile. 

2.  Feeding.- — Food  consists  of  oats, 
hay,  grass,  &c. 

Seizes  its  food  with  its  lips;  bites 
it  with  its  front  teeth,  and  masticates 
it  with  the  back  teeth. 

Uses. — 

1.  The  Live  Horse. — A  beast  of 
burden.  Used  in  hunting  and  in 
warfare. 

2.  The  Dead  Horse. — Skin  made 
into  leather.  Bones  into  handles  of 
knives  and  other  articles.  Hoofs 
used  for  making  glue.  Flesh  used 
as  food  for  other  animals ;  and,  in 
some  parts,  for  human  food. 


Method. 


1.  Show  a  piece  of  horse-hide,  with 
hair  attached  ;  also  a  piece  of  tanned 
hide  without  hair. 

2.  Compare  with  the  necks  of 
other  common  animals. 

3.  Elicit  use  of  tail  for  knocking 
off  the  flies. 

4.  Compare  the  hoof  with  our 
finger-nails.  Elicit  that  the  hoof, 
like  our  nails,  has  no  nerves. 

5.  Compare  with  our  own  ears, 
and  with  the  ears  of  other  animals. 

6.  Compare  the  front  (incisor) 
teeth  with  our  own.  Tell  their  use. 

Explain  that  the  “bit”  lies  in  this 
space. 

Coi  ipare  these  teeth  with  our  own 
molars. 

1.  Elicit  the  value  of  these  quali¬ 
ties  in  a  beast  which  is  to  serve 
man. 

2.  Name  other  herbivorous  ani¬ 
mals,  and  point  out  that  the  teeth 
in  all  are  similar  to  those  of  the 
horse. 


1.  Note  how  the  form  of  the  back 
is  adapted  for  riding. 

2.  Exhibit  various  articles  and 
specimens  illustrating  the  uses  of 
the  horse  when  dead. 


The  Horse 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then ,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  horse  has  an  arched  neck. 

(2)  The  horse  has  a  long  mane. 

(3)  The  horse  has  an  arched  neck  and  a  long  mane. 

B.  (1)  The  horse  has  a  smooth  coat. 

(2)  The  horse  whisks  ofi  the  flies  with  its  tail. 

(3)  The  horse  likes  to  gallop  round  the  field  with  its  colt. 

C.  (1)  The  horse  can  draw  a  heavy  load. 

(2)  Because  it  is  very  strong. 

(3)  The  horse  can  draw  a  heavy  load  because  it  is  very  strong. 

D.  (1)  Iron  shoes  protect  the  horse’s  hoofs. 

(2)  The  iron  shoes  are  put  round  the  edges  of  the  hoofs. 

(3)  They  are  fastened  to  the  hoofs  with  long  nails. 

(4)  The  iron  shoes  are  put  round  the  edges  of  the  hoofs,  and 

are  fastened  to  them  with  long  nails. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Draw  attention  to  the  long  o  sound  of  oa  in  coat  and  load. 

Get  children  to  supply  other  examples  as  goat,  toad. 

(3)  Impress  the  spelling  of  such  words  as  mane,  field,  edge,  by 

grouping  with  them  other  words  of  similar  type  obtained 
from  the  children  as  far  as  possible. 

(  C  185  )  5 
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NOTES  FOR  COMPOSITION  LESSONS.— Continued. 

(4)  Whisks  off.  Aspirate  the  h  in  whisks  and  let  children  imi¬ 
tate;  get  from  them  other  words  commencing  with  wh ; 
whiskers ,  what,  which ,  &c.  Compare  the  /  sound  in  off 
with  the  v  sound  in  of{ov). 

(5)  Write  the  words  because,  'protect,  arched,  and  fastened 
syllabically,  and  explain  that  only  the  d  is  sounded  in 
the  final  syllable  of  the  last  two  words. 

(6)  Let  children  copy  words  on  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


The  Horse 
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Black-Board  Summary. 


General  Characters. — 

1.  Skin  thick  ;  covered  with  hair. 

2.  Neck  arched  ;  and  has  a  mane. 

3.  Tail  long. 

4.  Feet  with  hoofs.  Protected  by 
shoes. 

5.  Ears  can  be  moved. 

6.  Teeth.- — -Cutting  teeth  in  front. 
Grinding  teeth  behind.  A  space 
between  the  two  kinds. 


Habits  and  Instinct. — 

1.  Very  intelligent  and  docile. 

2.  Bites  its  food  with  its  front 
teeth.  Grinds  it  with  the  back  teeth. 

Uses. — 

1.  The  live  horse — 

A  beast  of  burden,  &c. 

2.  The  dead  horse — 

Skin  for  leather. 

Bones  for  handles  of  knives,  &c. 
Hoofs  for  glue. 

Flesh  used  as  food. 
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NOTES  FOR  THE  TEACHER. 

The  horse  belongs  to  the  family  Equidas,  one  of  the  order  of  hoofed  quad¬ 
rupeds.  Besides  the  horse  the  family  includes  the  ass,  the  zebra,  and  the 
quagga.  These  animals  are  all  closely  related  to  each  other.  The  family  is 
called  also  Solidungula,  because  each  individual  supports  its  weight  on  the 
third  toe  alone  both  in  fore  and  hind  feet.  The  last  joint  of  each  toe  is 
broadened  out  into  what  is  known  as  the  “  coffin  ”  bone,  closely  surrounded 
in  front  and  at  the  sides  by  a  single  broad  hoof. 

The  native  country  of  the  horse  seems  to  have  been  South-Western  or 
Central  Asia,  and  in  Asia  it  was  probably  first  domesticated.  Notwith¬ 
standing  its  comparatively  small  head  it  is  a  very  sagacious  and  very  intel¬ 
ligent  animal,  and  it  is  said  to  have  a  tenacious  memory.  Food  and  climate 
appear  to  aid  in  modifying  it ;  the  horses  of  southern  countries,  where  the 
food  is  dry  and  often  scanty,  being  almost  invariably  speedier  and  more 
enduring  than  those  of  northern  countries  where  the  climate  is  moister  and 
the  vegetation  more  abundant.  Though  the  horse  can  endure  very  great 
cold,  exposure  to  cold  seems  to  affect  its  size,  and  the  ponies  of  Shetland  and 
Iceland  are  remarkably  small. 

There  are  a  great  many  different  breeds  of  horses,  the  most  famous,  per¬ 
haps,  being  the  English  race-horses,  closely  akin  to  the  Arab,  and  in  almost 
every  way  a  contrast  to  the  London  dray  or  the  heavy  Shire  horses.  What 
are  called  wild  horses  seem  for  the  most  part  to  be  the  descendants  of 
animals  that  were  once  domesticated,  but,  having  escaped,  returned  to  the 
wild  state.  This  is  known  to  be  true  of  the  herds  of  wild  horses  that  roam 
over  South  America.  These  have  sprung  from  some  Spanish  horses  and 
mares  that  were  turned  loose  from  Buenos  Ayres  when  the  colony  was 
deserted  in  the  sixteenth  century.  The  herds  of  wild  horses,  “tarpans”, 
that  roam  over  the  steppes  round  the  Caspian  and  Sea  of  Aral  seem  also  to 
have  descended  from  animals  that  were  once  domesticated. 


THE  HEDGEHOG. 

Requirements. — A  tame  hedgehog.  Food  for  the  hedgehog 
• — a  few  pieces  of  raw  beef.  Skull  of  the  hedgehog.  A  picture  of 
the  mother  and  her  young. 


Method. 


Subject  Matter. 


General  Structure. — 

1.  Skin. — That  of  the  back  covered 
with  sharp  spines,  and  that  of  the 
under  surface  with  soft  hair. 

2.  Nose. — Pointed.  Nostrils  pro¬ 
tected  by  a  fold  of  the  skin. 

3.  Ears. — -Very  small.  Surroun¬ 
ded  by  soft  hair.  Can  be  moved. 


1.  Explain  that  the  spines  are 
modified  hairs;  and  elicit  why  they 
are  not  necessary  on  the  under  side 
of  the  body. 

2.  Show  how  the  pointed  nose  and 
the  protected  nostrils  are  advantage¬ 
ous  to  a  burrowing  animal. 

3.  Explain  the  use  of  the  soft  hair 
in  preventing  the  entrance  of  par¬ 
ticles  of  earth  as  the  animal  burrows, 


The  Hedgehog 

The  Hedgehog. — Continued. 
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Subject  Matter. 

4.  Legs. — Short.  Toes  with  sharp 
and  strong  claws. 

5.  Teeth. — Small  and  sharp. 

Habits. — 

1.  Feeding. — Food  consists  of 
worms,  insects,  roots,  &c.  Food 
swallowed  without  mastication. 

2.  Protective  attitude. — The  hedge¬ 
hog  protects  itself  from  danger  by- 
assuming  the  form  of  a  ball,  with 
spines  projecting  in  all  directions. 

3.  Nocturnal  habit. — It  shuns  the 
light.  Hides  in  dark  holes  by  day, 
and  comes  out  to  feed  in  the  evening. 

4.  Hibernation.  —  The  hedgehog 
sleeps  all  through  the  winter  with¬ 
out  food. 

Young  Hedgehogs. — 

Several  young  in  each  brood.  The 
young  are  naked  and  blind  at  first, 
and  the  spines  grow  gradually.  The 
mother  suckles  its  young. 


Method. 


4.  Elicit  the  convenience  of  short 
legs  and  the  use  of  strong  claws  in 
a  burrowing  animal. 

5.  Show  that  the  teeth  are  not 
adapted  for  chewing,  but  only  for 
seizing  and  biting. 

1.  Let  the  children  observe  a  tame 
hedgehog  as  it  is  feeding. 

2.  Exhibit  the  hedgehog  in  this 
attitude,  and  show  the  advantage  of 
the  soft  hair  on  the  under  side  of 
the  body. 

3.  Name  other  nocturnal  animals, 
and  point  out  that  they  are  mostly 
burrowers. 

4.  Give  other  examples  of  hyber- 
nating  animals. 


Exhibit  a  picture  of  the  hedgehog 
and  its  brood  of  young  ones. 


NOTES  FOR  THE  TEACHER. 

The  hedgehog  is  a  small  insectivorous  quadruped  of  the  family  Erinaceidse. 
The  common  or  European  hedgehog  (Frinaceus  europeus)  is  one  of  the  largest 
and  most  typical  of  the  family.  It  grows  to  a  length  of  about  ten  inches, 
being  fully  as  large  as  a  large-sized  rat ;  the  body,  where  not  covered  with 
spines,  is  clothed  with  a  coarse  yellowish-white  hair,  all  except  its  lcng 
conical  black  snout.  It  has  thirty-six  teeth,  twenty  of  which  are  in  the 
upper  and  sixteen  in  the  lower  jaw,  the  central  upper  and  lower  incisors  are 
longer  than  the  others.  As  many  as  nineteen  different  species  of  hedgehogs 
have  been  recognized. 

The  hedgehog  feeds  on  insects,  worms,  slugs,  and  snails,  and  in  destroy¬ 
ing  these  may  be  regarded  as  the  friend  of  the  farmer.  It  is  often  introduced 
into  houses  in  towns  because  it  destroys  the  cockroaches  (black-beetles),  which 
are  such  a  plague  in  kitchens,  and  it  is  a  deadly  enemy  to  frogs,  toads,  and 
snakes,  killing,  according  to  some  observers,  not  only  the  harmless  common 
snake,  but  also  the  poisonous  viper.  There  are,  however,  serious  drawbacks 
to  its  usefulness ;  it  attacks  and  kills  young  game ;  indeed,  no  small  or  weak 
animal  comes  amiss  to  the  hedgehog,  and  it  shows  a  very  great  fondness  for 
eggs,  which  it  devours  whenever  it  has  the  chance. 

The  voice  of  the  hedgehog  is  something  between  a  grunt  and  a  squeak; 
when  tamed  and  kept  in  the  house  it  is  said  to  sometimes  make  itself  dis¬ 
agreeable  on  account  of  its  noise  at  night.  It  goes  to  sleep  during  the  winter ; 
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but,  unlike  many  animals  that  do  so,  it  lays  up  no  stores  for  itself,  save  the  fat 
which  it  stores  up  in  its  tissues  during  its  season  of  activity.  _  Its  nest  is 
composed  of  moss  and  dried  leaves,  which  have  the  property,  it  seems,  of 
keeping  out  the  rain. 


Black-Board  Summary. 


Structure. — 

1.  Skin  covered  with  spines  above, 
and  with  soft  hair  below. 

2.  Nose  pointed.  Nostrils  pro¬ 
tected. 

3.  Ears  small.  Can  be  moved. 

4.  Legs  short.  Feet  with  sharp 
■  claws. 

5.  Teeth  small  and  pointed. 


Habits. — 

1.  Feeds  on  worms,  insects,  roots, 
&c. 

2.  Rolls  in  a  ball  when  disturbed. 

3.  Hides  by  day.  Comes  out  to 
feed  at  night. 

4.  Sleeps  through  the  winter. 

Young. — 

Naked  and  blind  at  first. 

Suckled  by  the  mother. 


Hen  and  Chickens 
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HEN  AND  CHICKENS. 

Requirements. — Picture  of  hen  and  chickens.  Quill  and 
down  feathers.  A  hen’s  egg.  Head,  foot,  and  wing  of  the  hen. 


Subject  Matter. 


Structure. — 


Method. 


1.  Feathers. — Two  kinds  of  fea¬ 
thers: — 

(a.)  Quill  feathers,  in  wings  and  tail. 

(b)  Down  feathers,  on  breast,  &c. 

Feathers  form  a  very  warm  cover¬ 
ing. 

2.  Feet. — Strong.  Each  with  four 
toes,  one  of  which  is  directed  back¬ 
wards  and  three  forwards.  Claws 
strong. 

3.  Beak. — Short  and  strong.  Made 
of  a  homy  substance.  No  teeth. 
Food  masticated  in  a  gizzard. 

4.  The  Gizzard. — A  hard  and  thick 
stomach,  in  which  the  food  is  ground 
by  the  two  parts  rubbing  together. 
The  mastication  is  assisted  by  the 
presence  of  grains  of  sand. 


1.  Exhibit  the  two  kinds  or  fea¬ 
thers,  and  explain  the  uses  of  each 
kind. 

Elicit  that  this  covering  of  feathers 
is  a  distinguishing  characteristic  of 
birds. 

2.  Show  the  foot  of  a  hen,  and 
compare  with  the  feet  of  other  birds. 

3.  Point  out  the  uses  of  the  beak 
in  breaking  and  picking  up  food  ; 
also  as  a  means  of  defence. 

4.  Describe  the  structure  of  the 
gizzard.  If  possible,  show  one,  and 
explain  how  it  acts  as  a  substitute 
for  teeth. 


Habits. — 

1.  Feeding.  —  Food  consists  of 
worms,  insects,  seeds,  &c.,  which  are 
picked  up  with  the  beak  and  swal¬ 
lowed  whole. 

2.  Scratching. — The  hen  scratches 
the  ground  to  obtain  her  food,  and 
teaches  her  chicks  to  do  the  same. 

3.  Perching. — The  hen  roosts  on  a 
perch  by  night.  As  she  sits  on  the 
perch  the  tendons  of  the  toes  are 
pulled  by  the  bending  of  the  leg,  and 
the  toes  are  thus  made  to  clasp  the 
perch  tightly. 

Young. — 

Young  produced  from  eggs.  Eggs 
kept  warm  by  the  hen  for  three 
weeks,  at  the  end  of  which  time  the 
chicks  are  formed,  and  break  the 
shell.  The  hen  cares  for  the  chicks 
till  they  are  strong  enough  to  shift 
for  themselves. 


1.  The  children  should  have  an 
opportunity  of  watching  hens  and 
chickens  as  they  feed. 

2.  Show  that  the  strong  feet  and 
claws  are  well  adapted  for  scratching 
the  ground.  Name  other  scratching 
birds. 

3.  Exhibit  he  foot  of  a  hen,  and 
show  how  the  toes  are  bent  together 
when  the  tendon  at  the  joint  is 
pulled. 


Exhibit  a  hen’s  egg ;  and,  if  pos¬ 
sible,  compare  with  the  eggs  of  other 
birds. 
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Black-Board  Summary. 


Structure. — 

1.  Feathers  of  two  kinds. 

2.  Feet  strong,  with  strong  claws. 

3.  Beak  short  and  strong.  No 
teeth. 

4.  Food  masticated  in  a  gizzard. 


Habits. — 

1.  Feeds  on  insects,  worms,  seeds, 
&c. 

2.  Scratches  in  the  ground  for 
food. 

3.  Sleeps  on  a  perch. 

Young. — 

Produced  from  eggs. 

Protected  by  the  hen. 


Hen  and  Chickens 


65 


NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  W rite  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences ;  next ,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then ,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  hen  has  quill  feathers  in  her  wings  and  tail. 

(2)  She  has  down  feathers  on  her  breast. 

(3)  The  hen  has  quill  feathers  in  her  wings  and  tail,  but  she 

has  down  feathers  on  her  breast. 

B.  (1)  The  hen  lays  her  eggs  in  a  nest. 

(2)  She  keeps  them  warm  by  sitting  on  them. 

(3)  The  hen  lays  her  eggs  in  a  nest  and  keeps  them  warm  by 

sitting  on  them. 

C.  (1)  The  hen  keeps  her  eggs  warm  to  hatch  chickens. 

(2)  The  chickens  are  covered  with  so  ft  down  at  first. 

(3)  The  hen  shelters  her  chickens  under  her  wings. 

D.  (1)  The  hen  has  strong  claivs  to  scratch  up  the  soil  with. 

(2)  She  scratches  up  the  soil  to  find  worms  and  seeds. 

(3)  The  hen  and  chickens  eat  the  worms  and  seeds  for  food. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  the  black-board. 

(2)  Draw  attention  to  the  short  e  sound  of  ea  in  feathers  and 

breast ;  also  the  long  e  sound  of  ea  in  eat.  Give  other 
examples  for  comparison,  as  weather,  breath ,  beat. 

(3)  Hatch  and  scratch.  Get  children  to  give  other  words  ending 

in  atch ,  as  match ,  latch ,  &c.  Group  them  on  black-board. 
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NOTES  FOR  COMPOSITION  LESSONS, — Continued. 

(4)  Compare  warm  with  claws,  and  show  that  ar  in  warm  is 

sounded  like  aw  in  claws. 

(5)  Let  children  copy  words  on  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


The  Hawk 
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NOTES  FOR  THE  TEACHER. 

The  hen,  or  domestic  fowl,  is  one  of  the  Pheasant  family  of  game-birds. 
Nearly  but  not  quite  all  the  different  sorts  of  domestic  fowls  have  descended 
from  the  jungle-fowl  of  India.  The  head  of  the  domestic  fowl  is  surmounted 
by  a  red  notched  fleshy  substance  called  a  comb,  while  two  similar  fleshy 
substances  called  wattles  J 

hang  under  the  throat. 

The  comb  and  wattles  of 
the  cock  are  much  larger 
than  those  of  the  hen, 
and  the  cock  too  is  fur¬ 
nished  with  spurs,  with 
which  in  his  wars  with  his 
rivals  he  inflicts  severe 
wounds,  while  the  hen  is 
without  spurs.  There  are 
pure  white  and  pure  black 
varieties  of  domestic  fowls; 
but  the  plumage  of  these 
birds  is  as  a  rule  very 
varied  and  elegant,  and 
in  the  case  of  the  male 
bird  often  even  splendid. 

The  hen  does  not  make  a  nest,  but  scratches  out  for  herself  a  hole  in  some 
retired  place  and  there  lays  her  eggs.  When  the  eggs  are  laid  hatching 
begins,  and  during  that  time  the  hen  rarely  leaves  her  nest  except  when 
forced  by  hunger  to  do  so.  Though  young  chickens  are  very  hardy  and 
precocious,  and  can  run  about  and  pick  up  food  almost  as  soon  as  they  come 
from  the  shell,  the  mother  bird  watches  over  them  with  a  fussy  jealous  care, 
and  in  their  defence  vigorously  attacks  all  aggressors.  There  are  a  great 
many  different  kinds  of  fowls.  Some  are  valued  because  they  lay  well,  others 
because  they  make  good  table-birds,  and  others  again  for  their  small  size  or 
peculiar  plumage. 


THE  HAWK. 

Requirements. — Picture  of  the  hawk.  Diagrams  of  the  head, 
feet,  and  nest.  Pictures  of  other  rapacious  birds  for  comparison. 


Subject  Matter, 

Method. 

Structure. — 

1.  Feathers. — Body  covered  with  a 
warm  coat  of  feathers.  Feathers  of 
two  kinds,  as  in  the  hen. 

2.  Body  very  light. — The  body  of 
the  hawk  (as  in  most  birds)  is  very 
light,  and  thus  adapted  for  flight. 
The  bones  are  hollow,  and  there  are 
various  air  cavities  in  different  parts 
of  the  body. 

1.  Refer  to  the  specimens  of 
feathers  used  in  the  preceding  les¬ 
son. 

2.  Point  out  that  this  lightness  of 
body  is  common  to  all  birds  which 
%• 
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The  Hawk. — Continued. 


Subject  Matter. 

3.  Beak. — Very  strong.  Upper 
portion  curved  downward  at  the  tip, 
forming  a  hook. 

4.  Sight. — Very  keen.  Small  ob¬ 
jects  discerned  at  great  distances. 

5.  Feet.  —  Legs  and  feet  very 
strong.  Four  toes — three  directed 
forwards  and  one  backward.  Claws 
retractile,  strong,  and  sharp.  Foot 
adapted  for  seizing  prey. 

Habits.  — 

1.  A  bird  of  prey. — Feeds  on  small 
birds  and  other  animals.  Watches 
for  its  prey  while  hovering  in  the 
air.  Pounces  upon  it  suddenly. 
Seizes  it  with  its  strong  claws.  Tears 
the  flesh  with  its  hooked  beak. 

2.  Nest  and  young. — The  hawk 
builds  a  nest  of  twigs  and  grass  on  a 
tree  or  cliff.  It  lays  five  eggs ;  and, 
like  other  birds,  exhibits  great 
maternal  affection. 


Method. 


3.  Compare  the  beak  with  that 
of  the  sparrow,  the  hen,  &c. 

4.  Show  the  importance  of  this 
keenness  of  vision  in  carnivorous 
animals. 

5.  Compare  with  the  feet  of  birds 
previously  examined.  Show  how 
the  feet  of  the  hawk  are  particularly 
adapted  to  the  habits  of  the  bird. 


1.  Elicit  all  the  striking  adapta¬ 
tions  of  structure  to  habit  in  the 
hawk — powerful  flight,  keen  vision, 
hooked  beak,  powerful  claws. 

2.  Exhibit  a  picture  of  a  hawk’s 
nest,  if  possible ;  and  also  of  the  egg 
(coloured). 


Note. — The  above  description  applies  equally  well  to  the  merlin,  the 
kestrel,  and  the  sparrow-hawk,  all  three  of  which  are  common  in  Britain. 
The  other  British  birds  of  prey  are  the  eagle  (seen  occasionally  in  the 
rocky  parts  of  Britain  and  Ireland),  the  buzzard,  the  marsh  harrier,  and 
the  owl. 


NOTES  FOR  THE  TEACHER. 

The  hawk  is  a  bird  of  prey  of  the  Falcon  family,  a  family  which  includes, 
besides  the  more  nearly  allied  buzzards,  falcons,  and  eagles,  the  vultures 
of  the  Old  and  of  the  New  World.  It  is  not  such  a  powerful  bird  of  prey  as 
the  eagle  or  the  falcon.  Hawks  are  remarkable  for  their  long  legs,  and,  in 
comparison  with  falcons  and  eagles,  for  their  shorter  wings  and  weaker  flight. 
The  male  sparrow-hawk  is  of  a  bluish-slate  colour  above,  the  quills  barred 
across  with  darker  brown,  while  its  white-tipped  tail  is  barred  with  blackish 
brown.  As  is  almost  always  the  case  with  birds  of  prey  the  female  sparrow- 
hawk  is  a  good  deal  larger  than  +he  male,  which  is  seldom  more  than  12  inches 
long,  while  the  female  measures  nearly  16  inches,  and  has  a  length  of  wing  of 
9^  inches.  The  merlin  and  kestrel  belong  to  a  different  division  of  the  family 
from  the  sparrow-hawk,  which  is  closely  related  to  the  harriers,  while  the 
merlin  and  kestrel,  though  smaller  and  differently  coloured,  are  closely  akin 
to  the  peregrine  falcon,  one  of  the  noblest  of  the  birds  of  prey. 


The  Hawk 
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NOTES  FOR  COMPOSITION  LESSONS 

I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next ,  strike  out  of  the  sentences 
words  repeated  needlessly;  then ,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  hawk  has  a  hooked  beak. 

(2)  The  hawk  can  see  its  prey  a  long  distance  off. 

(3)  Because  it  has  keen  eyes. 

(4)  The  hawk  can  see  its  prey  a  long  distance  off,  because  it 

has  keen  eyes. 

B.  (1)  The  sharp  claws  of  the  hawk  are  called  talons. 

(2)  The  hawk  has  four  claws  on  each  foot. 

(3)  They  are  curved. 

(4)  The  hawk  has  four  claws  on  each  foot,  which  are  curved. 

C.  (1)  The  feathers  in  the  hawk’s  wings  are  long. 

(2)  The  hawk’s  wings  are  very  wide  when  they  are  spread  out. 

(3)  The  hawk  strikes  its  prey  with  its  talons. 

D.  (1)  The  hawk  seizes  small  birds  for  its  prey. 

(2)  The  hawk  carries  off  its  prey  very  swiftly. 

(3)  Because  it  has  strong  wings. 

(4)  The  hawk  carries  off  its  prey  very  swiftly,  because  it  has 

strong  wings. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  the  black-board. 

(2)  Beak  and  spread.  Compare  the  sounds  of  ea  in  these  words, 

and  let  the  children  give  words  to  group  with  each,  as 
speak ,  bread ,  &c. 
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NOTES  FOR  COMPOSITION  LESSONS.— Continued, 

(3)  Draw  attention  to  the  long  a  sound  of  ey  in  prey ;  compare 
grey ,  &c. 

(4)  Seizes.  Draw  attention  to  the  long  e  sound  of  ei;  also  in 
other  words,  as  receive,  deceive. 

(5)  Compare  the  /  sound  in  off  with  the  v  sound  in  of  (ov). 

(6)  Let  children  copy  words  on  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


The  Hawk 
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Black-Board  Summary. 


Structure. — 

1.  Feathers — a  warm  coat. 

2.  Body  very  light. 

3.  Beak  sharp  and  hooked. 

4.  Sight  very  keen. 

5.  Feet  strong,  with  sharp  claws. 


Habits. — 

1.  A  bird  of  prey. 

2.  Young  produced  from  eggs. 
Nest  of  twigs  and  grass. 
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THE  LIZARD. 

Requirements. — A  tame  lizard,  or  a  picture  of  the  common 
lizard.  Pictures  of  the  crocodile,  alligator,  chameleon,  or  other 
animals  of  the  lizard  class  for  comparison.  Picture  of  the  skeleton. 


Subject  Matter. 


Structure. — 

1.  General  Form. — Body  long  and 
narrow.  Tail  long  and  tapering. 
Legs  short;  four  in  number.  Feet 
with  long,  slender  toes,  terminating 
in  sharp  claws. 

2.  Shin. — Covered  with  shiny  over¬ 
lapping  scales.  Scales  are  cast  off 
periodically,  all  in  one  piece.  A  new 
covering  of  scales  is  formed  before 
the  previous  one  is  cast  off. 

3.  Skeleton. — The  lizard  a  verte¬ 
brate  animal,  with  a  well-developed 
internal  skeleton. 

4.  Breathing  and  Circulation. — 
Breathes  by  lungs,  as  we  do,  but  its 
blood  is  cold,  as  in  all  reptiles. 

Habits. — 

Lives  in  banks  and  hedges,  and  on 
heaths  and  moors.  Basks  in  the  sun 
during  the  summer  days.  Hides  in 
holes  at  night  and  during  bleak 
weather.  Very  common  in  England. 
Hibernates. 

Runs  swiftly.  Feeds  on  insects 
and  spiders. 

Easily  tamed  and  perfectly  harm¬ 
less.  If  seized  by  the  tail,  it  will 
render  its  tail  brittle,  and  snap  it  off 
as  a  means  of  escape.  A  new  tail 
grows  in  place  of  the  former  one. 
Will  not  do  this  when  tame. 

Young. — 

Generally  eight  to  twelve  young 
produced  at  one  time.  They  under¬ 
go  no  metamorphoses  like  the  young 
of  frogs  and  newts,  but  are  just  like 
the  parents,  except  in  colour,  which 
is  very  dark. 

The  young  do  not  require  a  mother’s 
care,  but  can  shift  for  themselves 
from  the  moment  of  birth. 


Method. 


1.  Exhibit  pictures  of  other  ani¬ 
mals  of  the  same  class,  and  show 
that  they  resemble  one  another  more 
or  less  in  general  form,  &c. 

2.  Show  a  tame  lizard,  and  also  a 
cast  “skin”.  Point  out  that  the 
cast  “  skin  ”  is  really  a  covering  of 
scales,  corresponding  with  our  outer 
skin — the  epidermis. 

3.  Let  the  children  name  other 
vertebrates  (animals  with  backbones). 

4.  Name  other  cold-blooded  ani¬ 
mals,  such  as  frogs,  toads,  and  newts. 


Many  interesting  habits  of  the 
lizard  may  be  observed  if  a  tame  one 
be  procured.  (Lizards  are  to  be 
caught  on  heaths  and  banks  almost 
everywhere,  and  are  easily  tamed. 
They  may  be  kept  alive  for  years 
with  proper  care  and  food.) 

It  is  important  that  no  oonfusion 
should  exist  between  the  lizard  and 
the  newt,  as  the  two  animals  belong 
to  quite  distinct  divisions  of  the 
vertebrates  (see  table  below). 


It  must  be  observed  that  these 
characteristics  of  the  young  form  one 
of  the  distinguishing  features  between 
newts  and  lizards — between  batra- 
chians  and  reptiles. 
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The  Lizard 


Black-Board  Summary. 


Structure. — 

1.  Form. — Body  long.  Tail  long. 
Four  short  legs.  Feet  with  slender 
toes  and  sharp  claws. 

2.  Shin. — Covered  with  shining 
scales.  Scales  cast  at  intervals. 

3.  Skeleton. — Internal  bony  skele¬ 
ton. 

4.  Breathing,  See.  —  Breathes  by 
lungs.  Blood  cold. 


Habits. — 

Likes  the  sun.  Feeds  on  insects 
and  spiders.  Sleeps  all  through  the 
winter. 


Young. — 

Like  the  parent,  but  darker  in 
colour. 


NOTES  FOR  THE  TEACHER. 

Many  different  groups  of  animals,  subdivided  into  different  families  and 
presenting  great  differences  in  appearance  and  habits,  belong  to  the  Lizard 
order.  Some,  like  the  blind-worm,  are  shaped  like  serpents,  but  differ  from 
these  in  having  a  more  or  less  distinctly  marked  shoulder-girdle  and  breast¬ 
bone.  Their  jaws  cannot  separate  as  the  jaws  of  serpents  do,  nor  is  their 
throat  extensible.  Lastly,  they  usually  differ  from  snakes  in  having  movable 

( c 185 )  6 
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eyelids.  Other  forms  are  like  the  crocodile,  but  differ  from  it  in  not  having 
bony-plate  armour,  and  in  having  their  teeth  attached  to  the  inner  side  or  to 
the  top  of  the  jaw-bone,  and  not  fixed  in  sockets  like  the  crocodile.  The 
tongues  of  the  majority  of  lizards  are  like  those  of  serpents — long,  forked,  and 
able  to  be  thrust  out ;  but  in  the  case  of  some  lizards  the’, tongues  are  thick 
and  fleshy,  and  not  able  to  be  protruded ;  while  those  of  others  are  short,  and 
not  able  to  be  thrust  out;  and  others  again  worm-shaped  and  freely  pro¬ 
truding.  Most  lizards  are  flesh-eating,  living  on  insects  and  other  small  soft- 
bodied  animals;  but  some  forms  feed  entirely  on  vegetables.  Though  most 
lizards  are  oviparous,  that  is,  lay  eggs  from  which  the  young  issue  when 
hatched,  some,  like  the  common  lizard,  are  viviparous,  or  bring  forth  their 
young  alive. 


Table  of  Classification 


(showing  the  position  of  lizards  in  the  animal  world). 


'  |  Warm-blooded. 


'Mammals, 

Birds. 

Vertebrates.^  Batrachians — Frogs,  toads,  and  newts. 
Reptiles — Lizards  and  snakes. 

.Fishes — Aquatic  gill-breathing  vertebrates. 
Invertebrates. — Animals  without  internal  bony  skeletons. 


Cold-blooded. 


THE  TOAD. 

Requirements. — Large  picture  of  toad  and  frog.  A  live  toad 
and  a  live  frog.  If  the  lesson  is  given  in  early  spring,  the  eggs  of 
the  toad  may  be  obtained  from  ponds ;  if  in  late  spring,  or  early 
summer,  tadpoles  should  be  procured  from  the  same  source.  Fail¬ 
ing  these,  a  good  diagram  illustrating  the  metamorphoses  of  the 
toad  should  be  used. 


Subject  Matter. 


Form  and  Structure. — 

1.  Body. — Short  and  thick.  No 
neck. 

2.  Legs. — Forelegs  short.  Hind¬ 
legs  longer,  but  not  so  long  as  those 
of  the  frog.  Hindfeet  not  so  fully 
webbed  as  those  of  the  frog. 

3.  Skin. — Of  a  dull  olive-brown 
colour  above,  lighter  below.  Cold, 
and  covered  with  little  warts. 

4.  Eyes. — Very  bright  and  promi¬ 
nent. 

5.  Ears.  —  Not  projecting.  The 
drums  of  the  ears  are  smooth,  round 
spots  behind  the  eyes. 


Method. 


1.  Compare  with  the  body  of  the 
frog.  Elicit  differences. 

2.  Compare  the  legs  and  feet  of 
the  toad  with  those  of  the  frog. 


3.  Compare  the  skin  of  the  toad 
with  the  smooth,  yellowish  skin  of 
the  frog. 

4.  Elicit  the  use  of  the  prominent 
eyes  in  enabling  the  toad  to  look 
behind  it. 

5.  Compare  with  our  own  ears,  also 
with  those  of  the  frog. 


The  Toad 

The  Toad. — Continued. 
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Subject  Matter. 

6.  Nostrils. — Two  small  holes  above 
the  front  of  the  mouth. 

7.  Mouth. — Very  wide.  Tongue 
fastened  to  the  front  of  the  mouth ; 
and,  therefore,  can  be  thrust  far  out. 
It  has  no  teeth. 

Habits. — 

1.  Breathing. — The  toad  breathes 
through  its  nostrils.  Cannot  breathe 
with  its  mouth  open.  (See  lesson 
on  the  Frog  in  Part  I.) 

2.  Walking.  —  The  toad  cannot 
jump  so  well  as  the  frog,  because  its 
hindlegs  are  not  so  long  and  not  so 
strong.  It  walks  clumsily. 

3.  Swimming.— It  cannot  swim  so 
well  as  the  frog. 

4.  Feeding. — Catches  its  prey  with 
its  tongue,  which  is  covered  with 
sticky  saliva. 

5.  Hibernation. — All  through  the 
winter  the  toad  sleeps,  without  food, 
in  damp  holes. 

6.  Young. — The  young  are  fish¬ 
like,  and  are  called  tadpoles.  They 
gradually  change  to  toads,  going 
through  the  same  stages  as  the  frog. 
(See  Part  I.) 


Method. 


6.  Show  that  the  nostrils  can  be 
closed  by  folds  of  the  skin. 

7.  Compare  with  the  frog.  Be 
careful  to  note  that  the  toad  is  not 
venomous,  and  that  it  is  incapable  of 
doing  the  least  harm. 

1.  Explain  how  the  breathing  is 
performed,  and  thus  show  why  the 
mouth  must  be  closed. 

2.  Let  the  children  observe  and 
compare  the  movements  of  the  toad 
and  the  frog. 

3.  Elicit  reasons  for  this,  and  let 
the  children  observe  the  difference. 

4.  Point  out  the  adaptation  of 
structure  to  habit,  explaining  why 
the  tongue  is  fastened  in  front. 

5.  Compare  with  the  frog,  and 
ask  for  other  examples  of  hibernating 
animals. 

6.  Illustrate  the  stages  of  the  tad¬ 
pole  by  means  of  specimens  or  pic¬ 
tures. 


NOTES  FOR  THE  TEACHER. 

The  common  toad  is  a  type  of  the  great  family  Bufonidee,  one  of  the 
tailless  Amphibians  or  Batrachians.  It  has  no  teeth,  differing  in  this 
respect  from  the  frog,  from  which  it  differs  also  in  -Fape,  and  in  the  colour 
and  texture  of  its  skin.  The  body  of  the  toad  is  swollen  and  heavy-looking, 
its  skin  warty,  its  head  large  and  flat,  and  its  muzzle  rounded.  The  toad  was 
long  popularly  believed  to  be  venomous ;  but  is  in  reality  a  perfectly  harm¬ 
less  creature.  The  belief  arose  from  the  fact  that  the  skin  of  the  toad  gives 
off,  no  doubt  as  a  protection  against  its  enemies,  an  acrid  fluid.  They  are 
really  very  useful  animals,  and  destroy  immense  numbers  of  harmful  insects. 
In  spring  the  eggs  are  laid ;  they  are  laid  in  strings  of  three  or  four  feet  in 
length,  and  each  egg  is  covered  with  a  thick  sticky  coat  of  transparent 
albuminous  matter.  As  the  toad  lays  later  in  the  spring  than  the  frog, 
the  toad  tadpoles  go  through  their  changes  of  form  while  of  smaller  size 
than  most  of  their  kindred,  and  it  is  not  till  autumn  that  they  come  to  land 
as  little  toads.  There  are  nearly  a  hundred  different  kinds  of  toads,  the 
family  being  found  nearly  all  over  the  world.  Of  the  three  European  species, 
only  two  are  found  in  Britain,  the  common  toad  (Bvfo  vulgaris),  and  the  rarer 
natterjack  toad  (Bufo  calamita). 
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Black-Board  Summary. 


Form  and  Structure. — 

1.  Body. —  Short  and  thick.  No 
neck. 

2.  Legs. — Forelegs  short.  Hind¬ 
legs  long. 

3.  Skin. — Dull  olive-brown.  Warty. 

4.  Eyes. — Bright  and  prominent. 

5.  Ears. — Do  not  project. 

6.  Nostrils. — Above  the  mouth. 

7.  Mouth. — Wide.  Tongue  fas¬ 

tened  in  front. 


Habits. — 

1.  Breathing.— Breathes  through 
nostrils. 

2.  Walking.  —  The  toad  walks 
clumsily,  and  cannot  jump  well. 

3.  Swimming. — Not  such  a  good 
swimmer  as  the  frog. 

4.  Feeding. — The  toad  catches  its 
prey  with  its  sticky  tongue. 

5.  Hibernation.  —  It  sleeps  all 
through  the  winter. 

6.  Young. — The  young  pass  through 
several  changes. 


NOTE  FOR  TEACHER. 

Toads  are  not  reptiles.  Refer  to  the  table  of  classification  given  in  the 
last  lesson.  Reptiles  do  not  undergo  changes  in  form  like  the  Batrachians 
or  Amphibians. 


The  Toad 


77 


NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences ;  next,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then,  re-write  the  new  form 
of  answer. 


BLACK-BOARD 

A.  (1)  The  toad  has  a  larger  body  than  the  frog. 

(2)  Its  skin  is  covered  with  little  warts. 

(3)  The  toad  has  a  larger  body  than  the  frog,  and  its  skin  is 

covered  with  little  warts. 

B.  (1)  The  toad’s  hind- legs  are  longer  than  its /ore-legs. 

(2)  It  has  webbed  feet. 

(3)  The  toad’s  hind-legs  are  longer  than  its  fore-legs,  and  it 

has  webbed  feet. 

C.  (1)  The  toad  has  prominent  bright  eyes. 

(2)  It  has  a  very  wide  mouth. 

(3)  The  toad  has  prominent  bright  eyes  and  a  very  wide  mouth 

D.  (1)  The  toad  has  a  long  tongue. 

(2)  The  toad  thrusts  out  its  tongue  to  catch  insects. 

(3)  The  toad’s  tongue  can  hold  the  insects  because  it  is  sticky. 

II.  Spelling'. 

(1)  Write  out  the  underlined  words  on  the  black-board. 

(2)  Draw  attention  to  the  sound  of  ar  (aw)  in  warts.  Give 

other  examples  of  the  sound,  as  war,  warm. 

(3)  Get  children  to  give  other  words  ending  in  ind  to  group 

with  hind,  as  find,  mind,  &c.  Deal  similarly  with  fore, 
catch,  &c. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(4)  Build  up  the  words  forehead  and  before  from  fore. 

(5)  Show  that  gh  in  bright  makes  the  i  long.  Compare  lit,  light , 

(6)  Let  children  copy  words  on  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


The  Eel 
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THE  EEL. 

Requirements. — Live  eels  in  a  large  glass  vessel  of  water. 
Large  picture  of  the  eel.  Diagram  illustrating  the  gills  of  a  fish, 
one  showing  the  structure  of  a  fin,  and  a  diagram  or  picture  of  an 
eel-trap. 


Subject  Matter. 

Structure,  &c. — 

1.  Form. — The  body  of  the  eel  is 
long  and  slender,  and  tapers  at  both 
ends — it  is  wormlike. 

2.  Fins.- — A  small  fin  on  each  side, 
behind  the  head ;  one  at  the  tail ; 
a  long  and  narrow  fin  above  and  one 
below  the  body.  Fins  formed  of  a 
very  thin  skin,  supported  by  thin 
rays. 

3.  Skin. — The  scales  are  so  small 
that  they  cannot  be  seen  without  a 
magnifier.  Skin  very  smooth,  and 
covered  with  slime. 

4.  Gills. — Like  other  fishes,  the 
eel  breathes  by  means  of  gills.  Water 
contains  air  in  solution.  The  water 
is  taken  into  the  mouth,  and  passed 
out  under  the  gill-covers  at  the  back 
of  the  head.  The  gills  are  richly 
supplied  with  blood,  and  the  blood 
absorbs  air  from  the  water.  This 
absorption  can  go  on  only  as  long  as 
the  gills  are  moist. 

Habits. — 

1.  Home  of  the  eel. — The  eel  lives 
at  the  bottom  of  streams  and  rivers, 
where  it  hides  under  stones  and 
among  weeds. 

2.  Feeding.  —  The  eel  feeds  on 
worms  and  other  small  animals.  It 
swallows  its  prey  whole,  as  its  small, 
sharp  teeth  are  not  adapted  for  mas¬ 
tication. 

3.  Swimming. — Swims  by  means 
of  its  fins,  and'  by  an  undulating 
motion  of  its  body. 

4.  Migration. — The  eel  can  live 
for  a  long  time  out  of  water,  and 
migrates  from  stream  to  stream,  often 
covering  considerable  distances.  It 
has  pouches  of  fluid  for  keeping  the 


Method. 


1.  Show  that  the  form  is  adapted 
to  aquatic  habits,  and  that  it  enables 
the  eel  to  get  into  very  small  holes. 

2.  Exhibit  a  diagram  of  a  fin. 
Note  how  small  the  fins  are  compared 
with  those  of  other  fishes. 


3.  Compare  the  skin  of  the  eel 
with  that  of  the  herring.  Explain 
that  the  smoothness  of  the  skin  les¬ 
sens  resistance  in  the  water. 

4.  Show  a  diagram  of  the  gills  of 
a  fish;  or,  better  still,  exhibit  the 
gills  of  a  herring  or  other  fish  of  con¬ 
venient  size.  Explain  the  difference 
between  gills  and  lungs. 


1.  Elicit  that  the  form  of  the  body 
enables  the  eel  to  pass  into  small 
holes  and  crevices,  where  it  can  hide 
and  watch  f<  >r  its  prey. 

2.  Note  that  none  of  the  fishes 
masticate  their  food,  but  that  their 
teeth  are  adapted  for  seizing  and 
holding  only. 

3.  The  children  should  observe  the 
swimming  and  other  movements  of 
the  eel. 
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The  Eel. — Continued. 


Subject  Matter. 

Method. 

gills  moist  while  it  is  out  of  the 
water. 

Use.— 

Used  as  food.  Sometimes  caught 
with  a  line,  using  worms  as  bait. 
More  frequently  caught  in  traps. 

Blaok-Boakd  Summary. 


Structure. — 

1.  Form. — Wormlike. 

2.  Fins. — Very  small. 

3.  Skin.  —  Smooth  and  slimy. 
Scales  very  small. 

4.  Gills.  —  Absorb  air  from  the 
water. 


Habits. — 

1.  Home. — Lives  at  the  bottom  of 
streams  and  rivers. 

2.  Feeding. — Feeds  on  worms  and 
other  small  animals. 

3.  Swimming. — Swims  by  its  fins, 
and  by  bending  its  body  from  side 
to  side. 

4.  Migration. — It  can  travel  over 
the  land. 

Use.— 

Used  as  food.  Caught  in  traps. 


The  Eel 

NOTES  FOR  COMPOSITION  LESSONS 


8  I 


1.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next ,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  We  may  catch  eels  in  a  stream  or  river. 

(2)  We  may  catch  eels  with  a  gauze  net. 

(3)  We  may  catch  eels  with  a  gauze  net  in  a  stream  or  river. 

B.  (1)  The  eel  has  two  small  eyes. 

(2)  The  eel  has  a  'pointed  nose. 

(3)  The  eel  has  two  small  eyes  and  a  pointed  nose. 

C.  (1)  The  eel  has  a  long  thin  body. 

(2)  It  has  two  small  fins  behind  its  head. 

(3)  The  eel  has  a  long  thin  body  with  two  small  fins  behind 

its  head. 

D.  (1)  The  eel  has  a  very  smooth  skin. 

(2)  It  can  twist  its  body  round. 

(3)  The  eel  has  a  very  smooth  skin,  and  it  can  twist  its  body 

round. 

II.  Spelling'. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Let  children  give  other  words  ending  in  atch  to  group  with 

catch.  Deal  similarly  with  the  words  eels ,  stream,  &c. 

(3)  Compare  gauze  with  cause,  caivs. 

(4)  Twist.  Obtain  from  children  other  words  commencing 

with  tw ,  as  twin,  twine.  Compare  with  two  where  the  w 
is  sounded  as  if  it  were  o. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter- 

(2)  Correct  carefully. 


Bees 
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NOTES  FOR  THE  TEACHER. 

The  common  European  sharp-nosed  eel  is  the  best  known  of  the  eel  family, 
the  Mursenidae.  It  inhabits  most  of  the  rivers,  ponds,  and  lakes  in  this 
country,  and  is  found,  moreover,  all  over  the  world,  except  in  the  Arctic 
regions.  Eels  for  the  London  market  are  largely  imported  from  Holland. 
Eels  may  be  kept  in  confinement,  and  even  tamed ;  they  are  found  to  lie  torpid 
during  the  winter,  and  to  eat  but  little  till  the  approach  of  the  warm  summer 
weather,  when  they  begin  to  display  an  almost  insatiable  appetite.  They  are 
among  the  most  voracious  of  the  carnivorous  fishes,  devouring  not  only  worms, 
on  which  they  chiefly  feed,  but  large  quantities  of  spawn  and  fry,  attacking 
other  fishes,  and  when  they  can  find  no  other  food,  swallowing  each  other. 
They  are  the  strongest  and  swiftest  of  swimmers,  and  from  their  hiding-places 
in  the  mud,  beneath  some  stone  or  overhanging  rock,  they  dart  with  resistless 
fury  on  their  prey.  Even  rats  and  snakes  have  been  found  in  their  stomachs. 
In  autumn  the  full-grown  eels  descend  the  rivers  for  the  purpose  of  depositing 
their  spawn,  whether  in  the  brackish  water  at  the  mouth  of  the  river  or  in  the 
sea  is  uncertain.  In  spring  the  young  eels  ascend  the  rivers.  The  numbers 
that  ascend  may  be  guessed  from  the  fact  that  more  than  18,000  of  these 
elvers,  as  the  young  eels  are  called,  have  been  observed  to  pass  a  punt  on  the 
Thames  in  a  single  minute.  The  ordinary  weight  of  an  eel  is  from  3  to  4  lbs. , 
but  eels  have  been  caught  that  weighed  more  than  twenty  pounds,  and  were 
more  than  five  feet  long.  Eels  are  believed  to  be  long-lived,  and  there  are 
authentic  instances  of  eels  kept  in  captivity  for  over  thirty  years. 


BEES.  Lesson  1. 

Requirements. — Picture  of  bees  and  the  bee-hive.  Diagram 
showing  bees,  much  enlarged.  Specimens  of  bees  and  honey-comb. 


Subject  Matter. 


Structure. — 

1.  Body. — In  three  parts  —  head, 
thorax,  and  abdomen.  Covered  with 
hair. 

2.  Head. — Provided  with  two  large, 
compound  eyes ;  a  sucking-tube;  and 
a  pair  of  jaws. 

3.  Thorax. — Composed  of  three 
ring-like  segments.  Each  segment 
bears  a  pair  of  legs,  and  the  second 
and  third  a  pair  of  wings  also. 

4.  Legs. — Composed  of  several  parts 
jointed  together.  Each  foot  termi¬ 
nates  in  a  pair  of  hooked  claws. 

5.  Wings. — Each  composed  of  a 
very  thin  and  transparent  membrane, 
supported  by  a  few  rays.  The  wings 
are  placed  one  beneath  the  other  on 


Method. 


1.  Compare  with  other  insects,  and 
point  out  that  this  division  of  the 
body  into  three  parts  is  characteristic 
of  insects. 

2.  Explain  the  nature  of  the  com¬ 
pound  eye  of  an  insect. 

3.  Compare  with  the  correspond¬ 
ing  part  of  the  body  of  the  butterfly 
or  other  insect. 
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Black-Board  Summary. 

Structure. — 

1.  Body. — Of  three  parts.  Covered  with  hair. 

2.  Head. — Compound  eyes,  sucking-tube,  and  a  pair  of  jaws. 

3.  Thorax. — Bears  the  legs  and  wings. 

4.  Legs. — Composed  of  several  jointed  parts. 

5.  Wings. — Formed  of  a  thin  membrane,  with  a  few  rays. 

6.  Abdomen. — Formed  of  several  ring-like  segments. 

7.  Sting. — A  fine  tube,  with  a  poison-gland  at  its  base. 


Bees  8  5 

Bees.  Lesson  1. — Continued. 


Subject  Matter. 

Method. 

the  back,  when  not  in  use.  When 
spread  for  flying,  the  two  wings  of 
each  side  are  locked  together  at  their 
edges. 

6.  Abdomen. — Composed  of  several 
ring-like  segments.  The  last  seg¬ 
ment  provided  with  a  sting.  (The 
drone  bees  have  no  sting.) 

7.  Sting.  —  A  very  slender  tube 
terminating  in  a  sharp  point.  The 
base  of  the  sting  communicates  with 
a  gland  which  secretes  an  irritant 
poison.  When  the  sting  is  used, 
some  of  the  poison  passes  through  it 
into  the  puncture  made. 

7.  Explain  the  nature  of  the  sting 
with  the  aid  of  a  drawing. 

NOTES  FOR  THE  TEACHER. 

The  bee  is  a  rather  stoutly  built  insect,  belonging  to  the  Apiarian  family  of 
the  Aculeate  or  stinging  Hymenoptera.  Owing  to  the  value  man  places  on 
its  productions,  honey  and  wax,  it  seems  to  have  been  early  domesticated. 
It  is  a  blackish-brown  insect  covered  generally  with  grayish-brown  hairs,  the 
abdomen  showing  bands  of  a  somewhat  paler  colour 

BEES.  Lesson  2. 


Subject  Matter. 

Method. 

Kinds  of  Bees. — Each  hive  con¬ 
tains  three  kinds: — 

1.  Queen. — The  queen  or  female 
bee  lays  the  eggs.  There  is  only 
one  in  each  hive.  She  seldom  leaves 
the  hive,  and  is  always  waited  on 
and  fed  by  the  workers.  She  may 
be  known  by  the  longer  tapering  ab¬ 
domen. 

2.  Drones  or  Males. — These  may 
be  known  by  their  short  and  thick 
abdomen.  A  few  hundreds  exist  in 
each  hive  —  about  one -twelfth  the 
total  number.  The  drones  do  not 
live  more  than  a  few  months,  are 
very  sluggish,  and  do  not  store  up 
food  or  build  cells. 

1.  Exhibit  pictures  of  the  three 
kinds  of  bees 
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Bees.  Lesson  2. — Continued. 


Subject  Matter. 

3.  Workers  or  Neuters.  —  Some 
thousands  of  workers  exist  in  each 
hive.  They  build  the  cells,  gather 
food,  feed  the  young,  and  store  up 
food  for  winter  use.  The  hindlegs 
are  broad  and  flattened,  and  pro¬ 
vided  with  rows  of  stiff  hairs.  These 
are  used  for  collecting  pollen  from 
flowers. 

The  Hive. — The  hive  is  the  home 
and  the  storehouse  of  the  bees.  In 
it  the  workers  construct  hexagonal 
cells  of  wax.  The  wax  is  secreted 
by  the  abdomen  of  the  bees.  Some 
of  the  cells  are  used  as  cradles  for 
the  young,  others  for  storing  honey, 
and  some  for  storing  “bee-bread”. 
The  honey  is  prepared  from  the 
sweet  juices  obtained  from  flowers ; 
and  the  “  bee-bread  ”,  which  is  used 
to  feed  the  young,  is  a  mixture  of 
honey  and  pollen. 

Metamorphoses. — Bees,  like  most 
other  insects,  undergo  changes  in 
form.  The  young  are  white  limb¬ 
less  grubs.  These  grow  and  develop 
into  perfect  bees. 

Uses.— 

1.  To  ourselves. — We  use  the  honey 
which  the  bees  store  up  for  them¬ 
selves. 

2.  To  floivers.  —  In  flying  from 
flower  to  flower,  the  bees  convey 
pollen  from  one  to  another,  and  thus 
assist  in  the  fertilization  of  the  seeds. 


Method. 


3.  Show  a  diagram  of  the  hind¬ 
leg  of  the  worker,  and  explain  the 
use  of  the  “  brushes  ”.  If  necessary, 
explain  the  nature  of  pollen,  illus¬ 
trating  by  means  of  a  flower. 


Exhibit  a  piece  of  honey-comb, 
and  show  how  the  cells  are  placed, 
base  to  base,  and  so  inclined  that 
the  honey  cannot  easily  run  out. 


Exhibit  specimens  of  the  various 
stages  of  the  bee,  if  possible.  If  not, 
illustrate  by  means  of  a  diagram. 


1.  Explain  that  honey  does  not 
exist  in  flowers,  but  is  prepared  in 
the  body  of  the  bee. 

2.  Explain  the  fertilization  of 
flowers  if  the  children  are  advanced 
enough  to  understand  it. 


NOTES  FOR  THE  TEACHER. 

During  the  winter  and  the  spring  the  hive  consists  exclusively  of  the  perfect 
female,  the  Queen  Bee,  and  of  a  number  of  imperfect  females  or  worker  bees. 
In  the  spring  the  queen  bee  lays  her  eggs  first  in  the  worker  cells,  and  then 
in  the  drone  cells.  She  lays  as  many  as  2000  eggs  per  day.  Late  in  spring, 
or  very  early  in  summer,  the  workers  prepare  the  larger  queen  cells,  which 
are  placed  at  the  edge  of  the  comb.  In  these  the  eggs  from  which  queens  are 
hatched  are  deposited,  and  the  larvae  of  these  are  fed  by  the  workers  with 
the  rich  and  choice  nourishment  which  forms  only  the  first  meal  of  the  worker 
larvae.  As  soon  as  the  first  of  the  young  queens  issues  from  her  cell,  the  hive 
is  thrown  into  a  state  of  excitement,  as  two  queens  will  not  live  in  the  same 

1  Continued  on  page  80. 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  homes  of  bees  are  called  bee-hives. 

(2)  They  are  placed  in  gardens. 

(3)  The  bees  store  up  honey  in  the  hives. 

(4)  The  homes  of  bees  are  called  bee-hives,  and  are  placed  in 

gardens. 

B.  (1)  The  bee  has  two  eyes. 

(2)  The  bee  has  four  wings. 

(3)  The  bee  has  six  legs. 

(4)  The  bee  has  two  eyes,  four  wings,  and  six  legs. 

C.  (1)  The  mother  of  the  bees  is  called  the  queen  bee. 

(2)  The  other  two  kinds  of  bees  are  drones  and  workers. 

(3)  The  workers  make  the  honey. 

D.  (1)  The  bees  seek  for  honey  in  the  flowers. 

(2)  They  go  into  the  cups  of  flowers  to  suck  the  s  weet  juices. 

(3)  The  bees  make  honey  from  the  sweet  juices  of  flowers. 

II.  Spelling-. 

(1)  Write  the  underlined  words  on  the  black-board. 

(2)  Build  up  the  word  placed :  ace,  lace,  place,  placed. 

(3)  Store,  drones.  Get  children  to  give  other  words  ending  in 

ore  and  ones,  to  group  with  these  words,  as  sore,  tones,  &c. 
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NOTES  FOE  COMPOSITION  LESSONS.— Continued. 

(4)  Compare  other,  mother,  smother,  and  draw  attention  to  the 
long  u  sound  of  ui  in  juices. 

(5)  Let  children  copy  words  on  to  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


Bees 


89 

hive,  and  the  old  queen,  gathering  about  her  a  portion  of  the  workers,  leaves 
the  cell,  and  forms  a  new  colony.  These  swarms  number  sometimes  from 
twelve  to  fifteen  thousand.  This  forming  of  new  societies  is  repeated  until 
the  supply  of  young  queens  is  exhausted,  and  then  the  workers  fall  upon  the 
drones  and  put  them  to  death.  It  is  said  that  the  first  brood  of  workers  in 
summer  lives  only  for  about  six  weeks,  and  then  gives  place  to  a  new  brood. 
The  extreme  limit  of  age  of  a  worker  bee  is  said  to  be  not  more  than  eight 
months;  the  queen  bee,  on  the  other  hand,  is  known  to  live  for  five  years,  and 
during  that  time  is  said  to  produce  more  than  a  million  eggs. 


Black-Boakd  Summaey. 


Kinds  of  Bees. — 

1.  Queen. — She  lays  the  eggs. 

2.  Drones.— Sluggish. 

3.  Worlcers. — Build  the  cells,  gather 
food,  and  feed  the  young. 

The  Hive. — 

Contains  cells  of  wax. 

Cells  used  as  cradles,  and  for  stor¬ 
ing  food. 

(  C  185  1 


Changes.— 

Young  bees  are  limbless  grubs. 
These  grow  and  change  to  perfect 
bees. 

Uses. — 

Provide  us  with  honey. 

Help  to  fertilize  the  seeds  of 
plants. 
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THE  SPIDER’S  WEB. 


Requirements. — Diagram  of  a  garden  spider’s  web,  and  an 
illustration  showing  the  nature  of  the  spinnerets.  Bird-lime. 

The  children  should  examine  the  web  of  the  garden  spider ;  and, 
if  possible,  watch  the  spider  while  in  the  act  of  constructing  it. 


Subject  Matter. 


Method. 


The  Web. — The  web  is  attached  to 
bushes,  palings,  or  other  objects  by 
several  outer  threads  more  or  less  ir¬ 
regularly  disposed.  Radiating  threads 
pass  from  the  centre  of  the  web  to 
the  above.  Lastly,  a  spiral  thread 
connects  all  the  radiating  ones. 

The  Spinning  Organs. — The  spin¬ 
ning  organs  of  the  garden  spider  are 
termed  spinnerets.  They  are  situ¬ 
ated  at  the  tip  of  the  abdomen,  and 
are  six  in  number.  Each  consists  of 
a  little  cell  of  sticky  fluid,  and  the 
under  surface  of  the  cell  is  perforated 
with  numerous  small  holes.  When 
the  spider  applies  its  spinnerets  to 
any  object  the  sticky  fluid  adheres 
to  that  object ;  and,  as  the  abdomen 
is  withdrawn,  a  very  thin  semi-fluid 
fibre  is  produced  from  each  perfora¬ 
tion  of  the  spinneret.  All  the  fibres 
formed  by  each  spinneret  unite,  while 
still  fluid,  to  form  one.  Thus  six 
threads  are  formed,  one  for  each 
spinneret,  and  these  again  unite  into 
one.  The  sticky  fluid  then  hardens, 
forming  a  single  thread  of  silk. 

Building  the  Web. — Various  foun¬ 
dation  threads  are  first  made.  These 
connect  the  convenient  points  of  sup¬ 
port.  The  radiating  threads  are  next 
formed.  The  spiral  thread  is  next 
formed,  beginning  at  the  centre.  The 
spider  makes  use  of  its  comb -like 
hind-claws  in  adjusting  and  uniting 
the  various  threads.  Both  the  outer 
and  the  radiating  threads  are  for 
support  only  ;  and  the  spiral  thread, 
which  has  numerous  little  globules  of 
a  sticky  fluid  that  does  not  readily 
solidify  on  exposure  to  air,  forms  the 
anare  proper. 


Call  attention  to  the  regular  geo¬ 
metric  pattern  of  the  web,  noting 
that  the  outer  threads,  which  form 
the  foundation  of  the  web,  are  neces¬ 
sarily  irregular,  on  account  of  the 
disposition  of  the  convenient  points 
of  support. 

Exhibit  a  diagram  of  the  spin¬ 
nerets  of  the  garden  spider,  showing 
the  manner  in  which  the  fibres  unite 
to  form  a  single  thread.  Give  ex¬ 
amples  of  other  sticky  substances, 
such  as  bird-lime  and  thick  molasses. 
Show  that  bird-lime  can  be  drawn 
out  into  very  fine  fibres,  and  that 
these  fibres  may  be  made  to  unite 
into  one. 


The  children  should  watch  the 
construction  of  the  web  if  possible. 
If  this  cannot  be  done,  the  teacher 
should  build  up  a  diagram  of  the  web 
on  a  black-board,  making  the  various 
threads  in  their  proper  order. 


The  sticky  nature  of  the  spiral 
thread  should  be  demonstrated. 


The  Spider’s  Web 
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Black-Boakd  Summary. 

The  Web. — 

The  outer  threads  support  the  web. 

Other  threads  meet  in  the  centre,  and  are  joined  by  a  spiral  thread. 

Spinnerets. — 

The  spinnerets  are  cells  containing  a  sticky  fluid. 

This  fluid  passes  out  through  small  holes. 

All  the  fibres  unite  into  one  thread. 

Building  the  Web. — 

The  outer  threads  are  spun  first. 

Then  those  which  meet  at  the  centre. 

The  spiral  thread  is  formed  last. 

The  spiral  thread  has  sticky  drops  on  it. 


NOTES  FOR  THE  TEACHER. 

Spiders  are  distinguished  from  all  other  animals  by  their  habit  of  spinning 
webs.  Many  insects  spin  for  themselves  cocoons,  in  which  they  pass  from  the 
larval  to  the  complete  (winged)  stage ;  and  some  mites  spin  webs  or  cocoons 
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for  their  eggs ;  but  the  spinning  organs  of  the  spider  are  much  more  complete 
and  are  used  for  a  much  greater  variety  of  purposes.  They  are  used  to  form 
the  silken  bag  in  which  the  female  spider  places  her  eggs ;  for  producing  the 
silk  with  which  she  lines  her  nest ;  and  more  especially  for  forming  the  webs 
by  means  of  which  she  catches  her  prey.  The  thread  of  the  spider  differs  from 
that  of  insects  in  being  composed  of  an  immense  number  of  very  fine  threads 
brought  together  while  soft  enough  to  unite  into  one.  They  use  their  threads 
also  to  form  bridges,  by  which  they  may  pass  from  one  elevated  position  to 
another;  to  prevent  themselves  from  falling  when  prowling  about,  and  even 
as  a  means  of  transporting  themselves  through  the  air. 


THE  CRAB. 


Requirements. — A  crab,  alive  if  possible.  A  picture  showing 
the  crab  and  other  crustaceans,  and  a  crab-pot. 


Subject  Matter. 


Method. 


Structure. — 


1.  Form. — Body  broad  and  flat¬ 
tened,  with  ten  legs. 

2.  Covering. — No  internal  bony 
skeleton,  but  protected  and  supported 
by  a  hardened  skin.  The  skin  is 
hardened  by  carbonate  of  lime,  which 
is  extracted  from  the  sea-water.  The 
skin  is  shed  at  intervals  as  the  crab 
grows,  each  time  revealing  a  new, 
soft  skin  beneath.  This  soft  skin 
becomes  hard  in  the  course  of  a  few 
days. 

3.  Legs.  —  Composed  of  several 
parts  jointed  together.  The  front 
pair  terminating  in  large,  strong 
pincers,  and  the  others  in  sharp 
claws.  The  legs  are  protected  by 
hardened  skin,  but  the  parts  are 
connected  by  a  tough,  flexible  skin, 
which  enables  the  limbs  to  be  bent. 

4.  Antenna:. — The  crab  has  a  pair 
of  antennee  or  feelers. 

5.  Eyes. — The  eyes  are  compound, 
like  those  of  insects;  and  are  mounted 
on  the  end  of  short,  movable  stalks. 

6.  Tail. — The  tail  of  the  crab  is 
jointed,  and  is  folded  close  against 
the  under  surface  of  the  body. 


1.  Elicit  that  the  sharp  edge  of  the 
body  enables  the  crab  to  move 
through  water  with  but  little  resis¬ 
tance. 

2.  Name  other  animals  similarly 
protected,  such  as  the  crayfish  and 
the  lobster,  and  explain  that  they 
belong  to  the  invertebrates,  or  ani¬ 
mals  without  backbones.  Elicit  that 
the  hardened  skin  is  not  capable  of 
extension,  and  must  therefore  be 
shed  at  intervals  as  the  crab  grows. 
Note  that  chalk  is  carbonate  of  lime. 

3.  Show  how  the  parts  of  the  leg 
are  joined  together,  and  elicit  the 
use  of  the  flexible  membrane  at  each 
of  the  joints. 

CoVnpare  the  limb  of  a  crab  with 
that  of  an  insect. 


4.  Compare  with  the  antennee  of 
insects. 

5.  Explain  the  nature  of  a  com¬ 
pound  eye,  and  elicit  the  use  of  the 
movable  stalks. 

6.  Compare  with  the  tail  of  the 
lobster,  and  also  with  the  jointed 
abdomen  of  an  insect. 


The  Crab 

The  Crab. — Continued. 
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Method. 


8ubject  Matter. 


Habits.  — 

1.  Locomotion. — The  crab  can  walk 
quickly  with  its  ten  legs ;  and  it  can 
swim,  but  not  well.  Its  body  being 
only  a  little  heavier  than  water,  and 
its  claws  being  sharp,  it  can  climb 
well  over  submerged  rocks  and  weeds. 

2.  Feeding.  —  The  crab  feeds  on 
fish,  shell-fish,  &c.  It  holds  its  food 
in  its  pincers,  and  bites  it  with  its 
strong  jaws. 

3.  Breathing. — The  crab  breathes 
by  gills,  like  fishes ;  and,  therefore, 
cannot  live  out  of  water  after  its  gills 
are  dry.  It  can  live  several  days  out 
of  water  if  kept  moist  and  cool. 

Uses. — 

1.  As  Food. — The  crab  is  used  as 
human  food,  and  is  caught  in  traps 
called  crab-pots,  made  of  wicker-work. 

2.  Use  in  the  Sea.  — The  crab  is  use¬ 
ful  in  the  sea,  for  it  eats  dead  animal 
matter  which  would  otherwise  make 
the  water  putrid. 


1.  Why  cannot  the  crab  swim  well? 
Elicit  that  its  limbs  are  not  broad 
and  flat,  and  therefore  not  adapted 
for  swimming.  Contrast  with  the 
fins  of  a  fish,  and  the  feet  of  a  duck. 

2.  If  the  specimen  used  is  not  a 
very  small  one,  the  mouth  and  jaws 
can  be  shown. 

3.  Question  on  the  differences  be¬ 
tween  lungs  and  gills,  as  explained 
in  previous  lessons.  Compare  with 
the  eel. 


1.  Exhibit  a  picture  (or  a  model) 
of  a  crab-pot. 

2.  Elicit  that  the  crab  does  the 
work  of  a  scavenger.  Remark  on 
the  importance  of  keeping  both  air 
and  water  as  pure  as  possible. 


NOTES  FOR  THE  TEACHER. 

The  crab  is  the  highest  of  the  decapods,  and  the  group  which  contains  it 
is  much  more  interesting  than  any  other  division  of  the  Crustaceans.  The 
edible  crab  ( Cancer  pagurus),  with  carapace  about  eight  inches  long  by  six 
broad,  is  the  largest  of  British  crabs. 

The  crab  fishery  is  an  important  trade  on  many  parts  of  the  coast.  It  can 
be  followed  by  people  who  are  too  old  or  too  infirm  to  make  a  living  as  general 
fishermen.  The  crabs  are  caught  in  wicker  traps  called  crab-pots,  formed  on 
the  principle  of  the  common  wire  mouse-trap,  but  with  the  entrance  at  the 
top.  Many  crabs,  especially  the  sand  and  land  forms,  are  rapid  runners, 
others  are  burrowers,  and  others  again  are  excellent  swimmers.  Among  the 
British  swimmers  may  be  mentioned  Pennant’s  swimming  crab  ( Portunut 
variegatus ),  which  has  the  last  pair  of  legs  shaped  like  an  oar-blade,  and  Hen- 
slow’s  swimming  crab  (Polybius  Henslowii),  which  is  captured  by  the  Cornish 
fishermen  far  off  the  coast,  pursuing  and  devouring  the  mackerel. 

The  common  shore  crab,  which  is  so  abundant  in  the  shallow  water  round 
our  coasts,  really  spends  much  of  its  time  out  of  the  water.  These  crabs  can 
be  easily  kept  in  small  vessels  of  sea-water,  and  they  soon  become  quite  tame, 
and  will  come  to  be  fed  like  other  pets.  These  shore  crabs  when  young  moult 
very  frequently,  and  the  moulting  is  very  complete.  The  crab  in  casting  its 
shell  parts  not  only  with  every  joint  and  plate  of  its  armour,  with  its  feelers, 
its  claws  and  tail,  but  the  lining  of  its  gills,  of  its  stomach,  of  its  eyes,  and 
other  parts  is  thrown  off,  so  that  the  cast  shell  seems  nearly  perfect. 
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Black-Board  Summary. 


Structure. — 

1.  Form.  —  Broad  and  flattened, 
with  ten  legs. 

2.  Covering. — A  hardened  skin. 

3.  Legs. — Formed  of  parts  jointed 
together. 

4.  Feelers. — The  crab  has  two. 

5.  Eyes. — On  the  ends  of  movable 
stalks. 

6.  Tail. — Jointed,  and  doubled 
under  the  body. 


Habits. — 

1.  Movement. — Can  walk  and  climb; 
but  does  not  swim  well. 

2.  Feeding.  —  F eeds  on  fish  and 
shell-fish. 

3.  Breathing. — It  breathes  by  gills. 

Uses. — 

1.  As  Food. — Crabs  are  used  as 
food. 

2.  Use  in  the  Sea. — They  help  to 
keep  the  water  pure. 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  hooks. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences ;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
.  of  answer. 

BLACK-BOARD 

A.  (1)  The  crab’s  body  is  broad  and  flat. 

(2)  It  is  covered  with  shell. 

(3)  The  crab’s  body  is  broad  and  Hat,  and  is  covered  with 

shell. 

B.  (1)  The  crab  has  ten  jointed  legs. 

(2)  Each  leg  is  covered  with  shell. 

(3)  The  crab  has  ten  jointed  legs,  and  each  leg  is  covered  with 

shell. 

C.  (1)  The  front  pair  of  legs  have  pincers. 

(2)  The  other  legs  have  sharp  claws  at  the  ends. 

(3)  The  front  pair  of  legs  have  pincers,  but  the  other  legs  have 

sharp  claws  at  the  ends. 

D.  (1)  The  two  little  things  like  horns  in  front  of  the  crab  are 

feelers. 

(2)  The  under-side  of  the  crab  is  softer  than  the  upper-side. 

(3)  The  crab  keeps  its  tail  doubled  up  under  its  body. 

'll.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Draw  attention  to  the  sound  of  oa  (or)  in  broad.  Compare 

board. 

(3)  Notice  the  short  u  sound  of  ou  in  doubled.  Compare 

troubled. 


96 


Nature  Study 

NOTES  FOR  COMPOSITION  LESSONS.-Continued 

(4)  Let  children  give  words  ending  in  air  to  group  with  pair, 
hair,  stair,  &c.  Treat  other  words  in  same  way. 

(5)  Let  children  copy  words  on  slates. 

III.  Written  Teats. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 
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THE  SLUG. 

Requirements. —A  live  slug;  a  cabbage  leaf;  and  a  live 
snail.  A  picture  of  the  slug,  and  a  sketch  of  its  teeth.  Also  a 
rasp. 


8ubject  Matter. 


Structure. — 

1.  Oeneral  form. — Body  elongated 
and  tapering  before  and  behind. 
Convex  above  and  flat  beneath. 

2.  Skin.  —  Soft  and  slimy.  In 
some  species  much  wrinkled.  Colour 
whitish,  yellowish,  brown,  or  black, 
according  to  the  species. 

3.  Head. — Provided  with  four  re¬ 
tractile  horns — -two  longer  and  two 
shorter.  Homs  used  as  feelers,  and 
the  eyes  are  situated  at  the  tip  of 
the  longer  pair. 

Mouth  on  the  under  side  of  the 
head,  and  provided  with  numerous 
small  teeth  in  parallel  rows. 


Method. 


1.  Compare  the  body  of  the  slug 
with  that  of  the  garden  snail. 

2.  Show  the  sticky  nature  of  the 
slime,  and  point  out  that  the  slug 
will  sometimes  let  itself  down  from  a 
tree  by  a  thread  formed  of  its  slime. 

3.  Compare  with  the  head  of  a 
snail.  Explain  that  the  horns  are 
pulled  inside  out  as  they  are  re¬ 
tracted  ;  and  imitate  the  movement 
by  pulling  the  finger  of  a  glove  inside 
out  by  means  of  a  string  attached  to 
the  tip. 

Exhibit  a  diagram  of  the  teeth. 


Habits. — 

1.  Crawling. - — The  slug  crawls  on 
its  belly,  moving  itself  along  by  a 
wave-like  contraction  of  the  muscles 
of  its  under  surface.  As  it  crawls 
it  leaves  behind  it  a  streak  of  slime, 
which  soon  hardens  on  exposure  to 
air. 

2.  Breathing. — The  slug  breathes 
by  means  of  a  lung,  the  air  passing 
through  an  opening  on  the  right  side 
of  the  body. 

3.  Feeding. —  It  feeds  on  various 
vegetable  substances,  biting  oS  small 
pieces  with  its  teeth. 

4.  The  Slug  at  rest. — The  slug  does 
not  like  the  Hght  and  heat  of  the 
sun.  It  hides  under  cover  during 
the  day,  and  crawls  about  and  feeds 
at  night.  It  goes  to  sleep  all  winter, 
taking  no  food. 

Young. — The  young  of  the  slug 
are  produced  from  eggs.  They  do 
not  undergo  changes,  like  insects, 
but  are,  from  the  first,  of  the  same 
form  as  their  parents. 


1.  The  children  should  watch  the 
slug  as  it  crawls,  and  observe  the 
slimy  track  made  by  it.  They  should 
also  be  allowed  to  see  the  wave-like 
contraction  of  the  under  surface  as 
the  slug  crawls  on  a  piece  of  window- 
glass. 

2.  Note  that  the  slug  is  an  air- 
breathing  animal,  and  that  it  cannot 
live  in  water.  Point  out  the  pul¬ 
monary  aperture  on  the  right  side. 

3.  Show  a  rasp,  and  compare  the 
action  of  the  slug’s  teeth  with  that 
of  the  rasp. 

4.  The  children  should  be  encour¬ 
aged  to  seek  the  slug  in  its  haunts, 
and  observe  its  habits  in  the  garden 
or  during  their  rambles. 


Slugs’  eggs  should  be  procured  if 
possible.  They  may  be  found  under 
stones  and  other  objects. 
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Black-Board  Summary. 


Structure. — 

Form. — Long  and  narrow.  Taper¬ 
ing. 

Skin. — Soft  and  slimy. 

Head. — Four  horns.  Eyes  at  the 
tips  of  the  longer  horns.  Mouth  on 
the  under  side. 


Habits. — 

Crawling. — The  slug  crawls  on  its 
flattened  under  surface. 

Breathing. — It  breathes  by  a  lung. 
Feeding. — It  feeds  on  vegetable 
substances. 

Resting. — It  rests  in  cool  and  dark 
places. 

Young. — 

The  young  come  from  eggs,  and  do 
not  change  in  form  like  insects. 


NOTES  FOR  THE  TEACHER. 

The  air-breathing  molluscs  (Pulvionates)  in  which  the  shell  is  internal  or 
entirely  absent  are  popularly  called  slugs  ( Limacidce ).  On  the  front  part  of 
the  back,  near  the  head,  these  animals  have  a  fleshy  plate,  the  mantle,  near 
the  right  edge  of  which  is  the  opening  or  pore  by  which  they  breathe.  Slugs 
closely  resemble  snails  in  structure ;  indeed,  all  the  six  families  into  which 
slugs  may  be  divided,  seem  to  have  been  derived  separately  from  shell-bearing 
ancestors.  They  love  dark  and  damp  places,  and  crowd  together  in  cellars 
and  outhouses  and  under  planks  and  stones.  As  they  hide  themselves  during 
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the  day  and  only  issue  forth  at  night  the  damage  done  by  them  is  often 
attributed  to  other  creatures,  though  the  presence  of  slugs  may  be  recognized 
by  streaks  of  slime  in  the  neighbourhood.  All  the  air-breathing  molluscs  can 
secrete  mucus  from  their  body,  and  in  slugs  this  power  is  highly  developed. 
When  the  animal  is  irritated  the  secretion  of  mucus  is  greatly  increased,  the 
secretion  being  partly  defensive.  They  use  the  secretion  in  another  way,  for 
these  animals  will  lower  themselves  from  a  tree  or  shrub  by  means  of  threads 
of  mucus.  Like  snails,  slugs  often  lift  their  heads  and  move  their  tentacles 
in  search  of  objects  around  them.  When  they  are  frightened  they  draw 
their  heads  under  their  mantles  and  contract  their  foot.  They  lay  their  eggs, 
which  look  like  small  oval  bags  of  jelly,  in  moist  places.  The  eggs  are  from 
twenty  to  forty  days  in  hatching,  and  the  young  slug  attains  its  full  size  in  a 
year. 


ROOTS. 


Requirements. — Tap-roots,  such  as  the  turnip,  carrot,  and 
radish ;  and  fibrous  roots,  such  as  those  of  the  buttercup,  primrose, 
grasses,  &c.  Various  useful  roots  and  root-products. 


Subject  Matter. 

Method. 

Forms  of  Roots.— 

1.  Fibrous  Roots.  —  Composed  of 
fibres,  which  are  sometimes  simple 
and  sometimes  branched. 

2.  Tap-roots. — These  are  thickened 
main  roots.  They  are  generally  thick 
at  the  top,  and  taper  off  to  a  point 
below.  They  give  off  fibres. 

The  children  should  be  allowed  to 
examine  the  various  roots,  and  be 
encouraged  to  describe  them  them¬ 
selves. 

Structure. — 

Roots  are  cellular,  or  are  composed 
of  fibres  and  cells.  If  formed  of  cells 
only,  the  root  is  soft  and  succulent, 
as  in  the  case  of  the  turnip  and  rad¬ 
ish.  The  presence  of  fibres  renders 
the  root  more  or  less  tough  and 
stringy.  In  the  absence  of  fibres  the 
root  is  brittle  and  snaps  easily. 

A  few  roots  should  be  cut  and 
broken  in  order  that  their  structural 
characters  may  be  observed. 

Uses. — 

1.  To  the  Plant. — The  root  serves 
to  fix  the  plant  in  the  soil. 

It  is  also  the  means  of  absorbing 
plant-food  from  the  soil.  Since  the 
plant  cannot  move,  it  is  essential 
that  the  root  should  spread  to  obtain 
sufficient  food.  Hence  the  root 

spreads  out  in  the  soil  as  the  branches 
spread  in  the  air. 

Allow  pure  distilled  water  to  run 
through  some  soil  in  a  flower-pot. 
Apply  heat  to  a  portion  of  it,  in  a 
test-tube,  and  point  out  the  bubbles 
of  gas  that  are  driven  off. 
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Roots. — Continued. 


Method. 


8ubject  Matter. 


The  absorption  is  carried  on  by 
the  soft  terminations  of  the  root- 
fibres  and  the  root-hairs.  Plants  can 
absorb  liquid  only  from  the  soil. 
This  liquid  consists  of  water,  with 
various  substances  (gases  and  solids) 
dissolved  in  it.  These  form  the 
plant-food. 

2.  To  Ourselves. — We  use  various 
succulent  roots  as  food. 

Preparations  from  other  roots  are 
used  as  drugs. 


Also  evaporate  a  small  portion  of 
the  water  in  a  clean  watch-glass,  and 
show  that  a  solid  residue  is  left. 
These  experiments  prove  that  the 
soil  contains  soluble  matter,  and  that 
the  water  in  the  soil  contains  dis¬ 
solved  solids  and  gases. 

Exhibit  various  useful  root-pro¬ 
ducts,  such  as  ginger,  chicory,  beet- 
sugar,  &c. 


NOTES  FOR  THE  TEACHER. 

The  root  is  generally  that  part  of  the  plant  which  goes  down  into  the  soil. 
It  is  sometimes  called  the  “  descending  axis  ”.  It  is  the  first  part  protruded 
from  the  embryo  or  seed  when  germination  begins,  and  in  all  plants  is  at 
first  entirely  cellular.  The  root  grows  in  length  by  the  continual  addition  of 
new  material  near  the  tip.  The  tip  or  apex  itself  consists  of  older  and  firmer 
tissue  which  forms  a  sheath  or  protecting  covering  for  the  growing  point  of 
the  root.  This  covering  is  called  the  root-cap,  and  its  presence  distinguishes 
the  structure  of  the  root  from  the  stem.  The  tip  of  all  the  secondary  roots 
and  rootlets  is  similarly  protected.  Root-hairs  are  developed  on  the  root  at  a 
certain  distance  behind  the  root  tip,  and  these  increase  the  absorbing  surface 
of  the  young  root.  Roots  as  a  rule  give  rise  to  no  other  organs ;  as  the  root 
grows  even  the  root-hairs  farther  back  from  the  tip  die  away.  Besides  the 
absorption  and  carriage  of  water  and  food-salts  to  the  plant  and  the  fixing  of 
the  plant  in  its  place,  the  roots  of  biennial  and  of  perennial  plants  often 
store  up  starch,  fat,  sugar,  and  other  reserve  food  materials,  on  which  the 
plant,  when  it  resumes  its  vegetative  activity,  can  draw  for  support  while 
engaged  in  seed  or  fruit  production. 


KINDS  OF  STEMS. 


Requirements.— Various  kinds  of  stems,  of  which  the  follow¬ 
ing  would  make  a  good  selection: — Nettle,  hawthorn,  grass,  hop, 
pea,  marrow,  grape,  strawberry,  ivy,  mint,  potato,  daisy. 


Subject  Matter. 

Method. 

Description  of  the  Stems.— 

1.  Nettle.  —  Erect  —  sufficiently 
strong  to  support  the  plant.  Green 
(herbaceous)  and  tough.  Toughness 
due  to  the  presence  of  fibres.  Hairy. 

2.  Hawthorn. — Erect.  Hard  and 
woody.  Covered  with  a  brownish 
bark.  Thorny. 

In  dealing  with  such  a  subject  as 
this  it  is  advisable  to  take  thedifferent 
specimens  in  turn,  allow  the  children 
to  examine  them  carefully,  and  then 
elicit  from  them  the  chief  features 
of  each,  as  well  as  the  main  points 
of  likeness  or  difference.  This  being 

L Continued  on  page  10U. 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  root  of  the  plant  grows  below  the  ground. 

(2)  It  takes  up  food  from  the  soil. 

(3)  The  root  of  the  plant  grows  below  the  ground  and  takes 

up  food  from  the  soil. 

B.  (1)  The  kinds  of  roots  shown  in  the  picture  are  tap-roots  and 

fibrous  roots. 

(2)  The  fibrous  roots  seem  made  up  of  many  strings  or  fibres. 

(3)  The  little  threads  on  the  roots  are  called  rootlets. 

C.  (1)  The  tap-roots  are  soft  and  juicy. 

(2)  The  radish  is  a  tap-root. 

(3)  The  carrot  and  turnip  are  tap-roots. 

(4)  The  radish,  carrot,  and  turnip  are  tap-roots. 

D.  (1)  The  fibrous  roots  are  spread  out  in  the  soil. 

(2)  The  buttercup  has  a  fibrous  root. 

(3)  The  wheat  has  a  fibrous  root. 

(4)  The  buttercup  and  wheat  have  fibrous  roots. 

II.  Spelling-. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Let  children  give  words  ending  in  oil  to  group  with  soil. 

(3)  Treat  such  words  as  point  and  wheat  in  same  way.  Make 

the  children  aspirate  the  h  in  wheat. 
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NOTES  FOR  COMPOSITION  LESSON S.  —Continued. 

(4)  Fibrous,  fibre.  Give  special  attention  to  the  final  syllables, 

ous  («s),  re  (er).  Give  other  examples — curious,  fire; 
various,  acre. 

(5)  Let  children  copy  words  on  to  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 
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Black-Board  Summary. 


Forms.  — 

1.  Fibrous  roots. — Branched  and 
simple. 

2.  Tap  -  roots.  —  Carrot,  turnip, 
radish,  &c. 

Structure. — 

Some  roots  fibrous. — These  are 
tough  and  stringy. 

Others  cellular. — Soft  and  juicy. 


Uses. — 

1.  To  the  plant. — 

Fix  the  plant  in  the  soil. 
Absorb  plant-food. 

2.  To  ourselves. — 

We  use  some  roots  as  food. 
Others  supply  us  with  drugs. 
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Kinds  of  Stems. — Continued. 


Subject  Matter. 

3.  Grass. — Erect.  Green.  Jointed, 
and  hollow  except  at  the  joints. 
Surrounded  by  sheaths  formed  by 
the  leaves  (blades). 

4.  Hop. — A  weak  stem.  Could 
not  support  the  plant  without  being 
itself  supported.  It  twines  round 
any  object  that  comes  within  its 
reach,  always  turning  round  in  the 
same  direction. 

5.  Ivy. — Cling3  by  means  of  little 
rootlets  or  suckers. 

6.  Pea. — Also  a  weak  stem.  Sup¬ 
ports  itself  by  means  of  tendrils. 
The  marrow  stem  and  the  grape-vine 
are  supported  in  the  same  way. 

7.  Strawberry. — -The  main  stem  of 
the  plant  is  inconspicuous,  being  so 
short  that  the  leaves  and  flowers 
appear  to  start  direct  from  the  root. 
The  daisy,  dandelion,  and  the  prim¬ 
rose  have  similar  stems. 

The  strawberry  plant  has  also  run¬ 
ning  stems  (runners),  which  creep 
along  on  the  ground.  They  are  jointed, 
and  a  new  plant  will  grow  from  the 
bud,  which  may  be  seen  at  each  of 
the  joints. 

8.  Mint. — The  mint  plant  has  an 
erect  stem  which  bears  the  leaves  and 
flowers ;  and  also  a  running  stem 
like  that  of  the  strawberry,  except 
that  it  runs  under  the  surface  of  the 
ground.  The  erect  stem  is  green ; 
but  the  underground  stem,  on  account 
of  the  absence  of  light,  remains  white. 

9.  The  Potato. — The  potato  plant 
has  green  erect  stems  which  bear  the 
leaves  and  flowers,  and  running  un¬ 
derground  stems.  The  potato  which 
we  eat  is  also  a  stem,  called  a  tuber ; 
and  the  eyes  of  the  potato  are  buds. 

10.  The  Onion. — The  onion  is  a 
bulb.  It  is  not  really  a  stem,  but  a 
bud,  for  it  is  formed  of  thick,  fleshy 
leaves.  The  lower,  harder  portion, 
from  which  the  root  fibres  descend, 
is  the  true  stem. 


Method. 


done,  the  specimens  should  be  ar¬ 
ranged  in  groups,  placing  those  in 
the  same  groups  which  have  features 
in  common.  The  groups  should  be 
varied  in  order  to  illustrate  the 
various  ways  in  which  stems  may  be 
classified. 

The  different  modes  of  classification 
should  then  be  written  on  the  board 
somewhat  in  the  manner  given  on  the 
opposite  page;  and  examples  in  each 
group  should  be  named.  The  simple 
tables  of  classification  will  thus  form 
a  very  convenient  black-board  sum¬ 
mary  of  the  lesson. 


Kinds  of  Stems 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 
together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

The  stems  of  plants  grow  chiefly  above  the  ground.  / 

They  bear  the  leaves  and  flowers. 

The/stems  of  plants  grow  chiefly  above  the  ground,  and 
bear  the  leaves  and  flowers. 

B.  (1)  The  nettle  has  a  hollow  stem. 

(2)  It  is  covered  with  little  hairs. 

(3)  The  nettle  has  a  hollow  stem,  which  is  covered  with  little 

hairs. 

C.  (1)  The  rose-tree  has  a  solid  stem. 

(2)  It  is  covered  with  sharp  thorns. 

(3)  The  rose-tree  has  a  solid  stem,  which  is  covered  with  sharp 

thorns. 

D.  (1)  The  stems  of  the  nettle  and  rose-tree  stand  upright. 

(2)  The  stem  of  the  nettle  sends  off  stalks. 

(3)  The  stem  of  the  rose  sends  off  branches. 

(4)  The  stem  of  the  nettle  sends  off  stalks,  but  the  stem  of  the 

rose  sends  off  branches. 

II.  Spelling'. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Chiefly.  Note  the  long  e  sound  of  ie.  Give  other  examples, 

as  thief,  brief. 

( c  185 ) 


A.  (1) 
(2) 
(3) 
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NOTES  FOB  COMPOSITION  LESSONS.- Continued. 

(3)  Bear.  Get  children  to  give  words  to  group  with  this,  as 

pear.  Deal  with  hairs ,  stalks,  nettle ,  in  same  way. 

(4)  Upright.  Point  out  that  the  gh  makes  i  long.  Compare 

lit,  light,  sit,  sight. 

(5)  Let  children  copy  words  on  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 
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Black-Board  Summary. 


Kinds  of  Stems. 

f  Erect — standing  upright.  ,  , 

1.  |  Prostrate — lying  on  the  ground. 
I  Climbing — ^requiring  support. 

I  Green  and  herbaceoua 

2.  j  Strong,  brown,  and  woody. 

I  White  and  soft. 

By  tendrils. 


On  the  ground. 

<_ Under  the  ground.. 
Long  stems. 

Short  stems. 

Fibrous  stems. 

Stems  without  fibres. 


4.  Runners, 

5.  { 

6.  { 


Climbing 

stems. 


By  twining, 
By  suckers, 


rils.  I 

ing-  f 

ers.  J 


See  diagram  on  p.  108. 
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NOTES  FOR  THE  TEACHER. 

The  subject  “Kinds  of  Stems”  is  a  very  difficult  and  very  complicated 
one.  The  division  here  given  does  not  claim  to  be  exhaustive,  but  claims 
to  be  such  as  children,  with  a  little  direction,  could  be  brought  to  make 
for  themselves  from  the  examination  of  a  selected  number  of  stems.  Of 
erect  stems,  the  name  given  to  the  close-jointed  grasses  and  sedges  (culm) 
might  be  given  to  the  children ;  also  caudex,  the  name  given  to  the  trunk 
of  palms,  tree-ferns,  and  the  like.  In  the  case  of  climbing  stems,  the  atten¬ 
tion  of  the  children  might  be  directed  to  the  fact  that  of  the  twining  stems 
some  ascend  by  coiling  with  the  sun  (right  to  left),  as  the  hop,  and  others 
by  coiling  against  the  sun  (left  to  light),  as  the  bindweed  (convolvulus).  Among 
climbing  stems,  leaf  climbers  may  be  distinguished  from  tendril  climbers. 
The  name  runner  is  usually  given  only  to  the  naked  and  tendril-like  part 
of  the  stem  which  lies  on  the  ground,  and  which  roots  at  the  tip,  develops 
a  bud,  and  so  produces  a  new  plant.  The  underground  stems  are  almost 
as  diverse  as  the  aerial.  They  are  classed  as  root-stocks  (rhizomes),  that 
is,  stems  which  lie  on  the  ground  or  are  buried  beneath  it,  and  which  at 
irregular  intervals  —  at  the  internodes,  or  beginning  of  a  new  node — send 
off  roots  from  the  under  part,  and  produce  from  the  upper  some  kind  of 
aerial  stem;  tubers,  which  may  be  regarded  as  thickened  portions  of  the 
root-stock,  usually  including  several  nodes',  conns,  which  may  be  regarded 
as  solid  bulbs ;  and  bulbs. 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  clasa  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
of  answer. 


BLACK-BOARD 

A.  (1)  The  stem  of  the  strawberry  grows  along  the  ground. 

(2)  It  is  called  a  runner. 

(3)  The  stem  of  the  strawberry  grows  along  the  ground,  and 

is  called  a  runner. 

B.  (1)  The  strawberry  runner  takes  fresh  root  at  every  joint. 

(2)  It  sends  up  new  leaves  at  every  joint. 

(3)  The  strawberry  runner  takes  fresh  root  at  every  joint  and 

sends  up  new  leaves. 

C.  (1)  The  mint  stem  grows  under  the  ground. 

(2)  The  mint  stem  sends  off  root-threads  from  the  under  parts. 

(3)  The  mint  stem  grows  under  the  ground,  and  sends  off  root- 

threads  from  the  under  parts. 

D.  (1)  The  potato  plant  has  stems  above  and  below  the  ground. 

(2)  The  potatoes  grow  on  the  stems  underground. 

(3)  The  potato  plant  has  stems  above  and  below  the  ground, 

but  the  potatoes  grow  on  the  stems  underground. 

IL  Spelling'. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Joint,  threads.  Let  children  supply  words  to  group  with 

these,  as  point,  leads,  &c.  Deal  similarly  with  other 
words. 
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NOTES  FOR  COMPOSITION  LESSONS.— Continued. 

(3)  Build  up  the  words  strawberry ,  potatoes,  and  runner  by 

syllables. 

(4)  Let  children  copy  words  on  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C.  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


How  Stems  Grow 
HOW  STEMS  GROW. 


I  I  I 


Requirements. — A  twig  of  elder,  or  other  tree,  of  one  season's 
growth ;  a  section  of  the  brancli  of  a  tree  showing  more  than  one 
ring  of  wood ;  the  stem  of  a  sunflower ;  a  section  of  a  palm ;  and  a 
piece  of  cane. 


Subject  Matter. 


The  Elder  Stem. — 

The  elder  stem  consists  of  three 
parts — pith,  wood,  and  bark.  The 
pith  is  very  soft,  moist,  and  com¬ 
posed  of  minute  cells.  The  wood  is 
strong  and  fibrous,  the  fibres  being 
the  tubes  through  which  the  sap 
passes.  The  bark  forms  an  outer 
protective  layer. 

In  a  stem  of  one  season’s  growth 
the  wood  is  thin,  and  consists  of  a 
single  ring.  In  an  older  stem  there 
are  two  or  more  distinct  rings  of 
wood,  each  ring  representing  one 
year’s  growth ;  and  thus  the  age  of 
the  stem  may  be  ascertained  by 
counting  the  rings.  A  new  ring  of 
wood  is  formed  each  summer  outside 
the  older  wood,  and  underneath  the 
bark ;  hence  the  elder  is  an  example 
of  the  exogenous  or  outward-growing 
trees.  The  bark  is  necessary  for  the 
protection  of  the  young  wood.  All 
our  forest  trees  are  also  exogenous. 

In  an  old  branch,  or  the  trunk  of 
such  a  tree,  rays  of  pith  ( medullary 
rays)  may  be  seen  radiating  from 
the  centre.  In  most  exogens  the 
veins  of  the  leaves  form  a  network. 

The  Palm  and  the  Cane. — 

In  palms  and  canes  there  is  no 
central  pith,  and  no  true  bark.  The 
wood  exists  in  the  form  of  bundles 
of  fibres  surrounded  by  cells,  and 
not  in  rings.  The  new  wood  is  not 
formed  on  the  outside,  but  within 
the  stem.  The  oldest  and  hardest 
wood  forms  the  outside.  This  mode 
of  growth  is  termed  endogenous ;  and 
the  palm  and  canes  are  called  endogens. 
The  leaves  of  endogens  have  parallel 
veins.  Grasses  belong  to  this  group. 


Method. 


Pieces  of  the  stem,  of  different 
ages,  should  be  cut  with  a  share 
knife  or  a  fine  saw,  and  distributed 
to  the  class.  The  descriptions  should 
be  given  by  the  children  rather  than 
by  the  teacher.  Pieces  should  also 
be  split  and  broken,  in  order  to  test 
the  character  of  the  wood  and  of  the 
pith. 

The  rings  of  wood  will  not  be  dis¬ 
tinct  unless  the  stems  are  cut  with  a 
clean  and  smooth  section. 

Pieces  of  palm  or  cane  (or  both) 
should  be  dealt  with  in  the  same 
manner,  and  the  stems  should  then 
be  described  as  before.  The  table 
of  characters  given  on  the  next  page 
will  form  a  very  suitable  black-board 
summary  of  the  lesson. 
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Black-Board  Summary. 


Stems. 


Outward  - 
growing. 


flnward- 
.  growing. 


Bark  outside. 

Pith  in  the  middle. 

One  or  more  rings  of  wood  between  the  pith  and 
the  bark. 

No  true  bark. 

No  pith. 

Wood  in  small  bundles,  and  not  in  rings. 


NOTES  FOR  THE  TEACHER. 

The  names  outward  -  growing  and  inward  -  growing,  or  exogen  and 

©ndogen,  hay©  been  objected  to  because  the  second  is  not  appropriate.  It 
is  true  that  in  exogens  the  cambium  layer,  or  layer  between  the  bark  and 
the  wood,  gives  rise  to  a  layer  of  cork,  a  layer  of  wood,  and  a  new 
cambium  layer,  the  layer  of  wood  being  deposited  outside  the  previous 
woody  part  of  the  stem  (see  Book  I.).  The  newer  wood  bundles  of  an  endo¬ 
genous  stem,  however,  are  variously  mixed  with  the  old,  and  it  is  not 
aecurate  to  say  that  the  older  bundles  occupy  the  surface,  while  only  new 
ones  are  formed  at  the  centre.  In  some  palms  there  is  a  decided  rind  or 
false  bark,  and  the  whole  centre  of  the  internodes,  when  it  is  not  hollow, 
is  filled  with  a  true  pith.  Annual  endogenous  stems  increase  in  diameter  by 
general  growth  till  they  reach  their  full  size,  and  woody  endogenous  stems 
grow  in  a  similar  way  for  a  time.  In  exogens,  rays  of  pith  radiate  from 
the  centre  to  the  circumference,  dividing  the  wood  into  sections.  The  wood 
of  endogenous  stems  is  hardest  towards  the  circumference,  and  softer  towards 
the  centre,  where  even  in  old  plants  it  is  often  largely  mixed  with  pith 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture'. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

A.  (1)  The  ivy  is  a  climbing  plant. 

(2)  The  sweet-pea  is  a  climbing  plant. 

(3)  The  ivy  and  the  sweet-pea  are  climbing  plants. 

B.  (1)  The  little  rootlets  on  the  ivy -stems  cling  to  the  wall. 

(2)  The  little  rootlets  are  called  suckers. 

(3)  The  little  rootlets  on  the  ivy-stems  cling  to  the  wall,  and 

are  called  suckers. 

C.  (1)  The  svieet-pea  has  a  weak  stem. 

(2)  It  is  supported  by  sticks. 

(3)  The  sweet-pea  has  weak  stems,  so  it  is  supported  by  sticks. 

D.  (1)  The  curling  threads  on  the  sweet-pea  are  called  tendrils. 

(2)  The  tendrils  twine  round  the  sticks. 

(3)  The  tendrils  twine  round  the  sticks  to  hold  up  the  plant 

11.  Spelling'. 

(1)  Write  out  the  underlined  words  on  the  black-board. 

(2)  Climbing.  Build  this  word  from  limb.  Draw  attention  to 

the  silent  b,  and  to  the  change  in  the  i  sound  when  c  is 
added  to  limb.  Give  other  examples,  as  numb,  numbing. 

(3)  Let  children  give  words  ending  in  ea  to  group  with  pea. 

(4)  Build  up  the  word  supported  from  or,  por ,  port,  &c. 

(5)  Let  children  copy  words  on  slates. 
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NOTES  FOR  COMPOSITION  LESSONS.  —Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 
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BUDS 

(A  Lesson  for  Spring-time). 

Requirements. — A  variety  of  buds  from  trees  and  plants — 
some  quite  closed,  and  some  opening.  The  selection  should  include 
buds  covered  with  scales,  hairy  buds,  and  some  covered  with  gum 
A  very  sharp  knife  will  also  be  required  for  making  sections. 


Subject  Matter. 

What  is  a  Bud? — 


Method. 


A  bud  is  a  young  branch.  It  con¬ 
sists  of  a  number  of  young  leaves, 
compactly  folded ;  and,  within  the 
folded  leaves,  a  rudimentary  branch 
is  concealed. 

In  some  buds,  such  as  those  of  the 
lilac  and  the  horse-chestnut,  the  future 
flowers  may  be  seen  distinctly  on 
making  a  section.  A  single  bud  gives 
rise  to  a  branch,  with  its  leaves, 
flowers,  fruit,  and  seeds.  Some  buds 
do  not  develop  into  perfect  branches, 
but  give  rise  to  thorns  or  tendrils 


This  question  should  be  answered 
by  the  class,  after  a  number  of  buds 
in  different  stages  of  development 
have  been  examined. 

The  difference  between  ordinary 
buds  and  flower  -  buds  should  be 
clearly  pointed  out. 


How  Buds  are  Protected. — 

Buds  are  really  formed  in  the  au¬ 
tumn,  and  remain  dormant  during 
cold  weather ;  hence  they  require 
some  kind  of  protection.  Some  are 
protected  by  scales,  which  completely 
cover  them,  and  keep  out  the  rain. 
Others  are  protected  by  a  covering 
of  soft  hairs.  Some  of  the  scale- 
covered  buds  are  covered  with  a 
sticky  resinous  or  gummy  substance, 
which  is  perfectly  waterproof. 

Structure  of  a  Bud. — 

If  we  make  sections  of  buds,  we 
may  learn  how  the  parts  forming  it 
are  folded  and  packed  together. 

The  young  leaves  are  often  folded 
like  a  sheet  of  writing  paper;  some 
are  wrapped  round  and  round  each 
other.  Sometimes  they  are  curled 
up  spirally,  and  frequently  they  are 
doubled  in  a  zigzag  fashion. 


Here,  again,  the  information  should 
be  given,  as  far  as  possible,  by  the 
children  themselves  after  examining 
a  suitable  variety  of  buds.  The 
necessity  of  protection  from  frost 
should  be  explained. 


A  number  of  sections  of  buds 
should  be  passed  round.  For  this  pur¬ 
pose  large  buds  should  be  selected, 
and  the  sections  should  be  trans¬ 
verse  in  some  cases,  and  longitudinal 
in  others. 

The  heart  of  a  small  cabbage  should 
be  similarly  cut  and  examined,  thus 
showing  that  the  cabbage  is  a  bud. 


Nature  Study 


1 1 6 


Black-Board  Summary. 

What  is  a  Bud? — 

It  is  a  young  branch. 

It  consists  of  folded  leaves,  and  other  parts  of  the  future  branch. 

How  Protected. — 

Buds  are  formed  in  the  autumn,  and  require  protection  during  the 
winter. 

Some  are  protected  by  hairs,  some  by  scales,  and  some  by  a  kind  of 
gum. 

Structure. — 

The  leaves  of  a  bud  are  folded  up  in  various  ways,  and  are  closely 
packed  together. 


NOTES  FOR  THE  TEACHER. 

A  bud  is  really  a  very  short  stem,  with  the  leaves  lying  closely  above  one 
another.  These  leaves,  or  the  scales  which  correspond  to  leaves,  usually 
develop  first.  Buds  that  are  at  the  end  of  a  stem  or  a  branch  are  called 
terminal,  and  those  that  are  in  the  upper  angle,  formed  by  the  leaf  with 
the  stem  or  branch,  are  called  axillary.  Buds  usually  appear  in  these  posi¬ 
tions  :  the  terminal  bud  serves  to  continue  the  stem,  and  the  axillary  bud 
usually  grows  into  a  branch.  Buds  may  also  be  grouped  as  leaf-buds, 
mixed  buds,  and  flower-buds. 
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LEAVES.  Lesson  1. 

Requirements. — A  number  of  leaves,  of  different  forms — some 
simple  and  some  compound.  The  leaves  selected  should  also 
exhibit  different  kinds  of  surface  (rough,  smooth,  hairy,  bright, 
&c.),  and  a  variety  of  edges  (toothed,  saw-like,  crenate,  spiny,  &c.). 
The  following  common  leaves  would  make  a  good  selection: — 
Laurel,  nasturtium,  oak,  lilac,  elm,  cuckoo-pint,  dandelion,  horse- 
chestnut,  rose,  primrose,  wallflower,  iris,  willow,  ground -ivy, 
ivy,  fir. 


Subject  Matter. 

General  Description  of  a  Leaf. — 

A  leaf  generally  consists  of  a  stalk 
( petiole )  and  a  blade.  The  midrib, 
running  through  the  centre  of  the 
leaf,  is  usually  continuous  with  the 
stalk;  and  veins  branch  out  from  it. 

Some  leaves  have  no  stalk,  but  sit 
on  the  stem.  They  are  termed  ses¬ 
sile  leaves. 

When  a  leaf  is  divided  into  two 
or  more  parts,  each  of  which  has  its 
own  stalk,  it  is  called  a  compound 
leaf. 

Form  and  Surface  of  Leaves. — 

Leaves  exhibit  a  great  variety  of 
form  and  surface. 

The  principal  forms  are — circular 
(orbicular),  oval,  ovate,  heart-shaped 
(cordate),  arrow-shaped  (sagittate), 
lance-like  (lanceolate),  oblong,  rhom¬ 
boid,  linear  (long  and  narrow),  angu¬ 
lar,  hand-shaped  (palmate),  finger¬ 
like  (digitate). 

The  edges  may  be  plain,  toothed, 
saw-like  (serrate),  scalloped  (crenate), 
spiny,  or  deeply  and  irregularly 
notched. 

The  tip  of  the  leaf  may  be  sharp 
(acute)  or  blunt  (obtuse).  The  sur- 
faoe,  rough,  smooth,  hairy,  shiny. 


Method. 


A  typical  leaf,  such  as  that  of  the 
elm,  lime,  or  beech,  should  be  given 
to  each  child,  who  should  be  encour¬ 
aged  to  observe  and  describe  it. 

The  wallflower  leaf  may  be  chosen 
to  illustrate  the  sessile  leaves,  and  a 
rose  leaf  to  illustrate  the  compound. 


For  the  illustration  of  this  part  of 
the  lesson  a  great  variety  of  leaves 
should  be  used;  and  each  leaf  should 
be  examined  and  described  separ¬ 
ately  by  the  children.  Drawings 
should  also  be  made  of  all  the  prin¬ 
cipal  forms. 

After  the  leaves  have  all  been 
described  separately,  they  may  be 
classified — 

1.  As  simple  and  compound, 

2.  According  to  form, 

3.  According  to  their  edges, 

4.  According  to  their  surfaces, 

5.  According  to  their  apices, 

the  exercises  being  performed  by  the 
children. 
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Black-Board  Summary. 


- 

Consist  of 


Leaves. — 


Kinds. 


Forms  of  Leaves. — 


/  Stalk  (some  leaves  have  no  stalk). 

I  Blade. 

f  Simple. — Only  one  blade. 

-!  Compound. — Two  or  more  blades  with  separate 
l  stalks. 

/Here  name  the  different  forms  examined,  and 
l  draw  a  B.-B.  sketch  of  each. 


NOTES  FOR  THE  TEACHER. 

Leaves  show  an  almost  infinite  variety  both  of  structure  and  of  shape. 
They  are  the  breathing  organs  of  the  plant,  and  by  their  aid  the  plant  makes 
organic  material  from  its  inorganic  food.  When  all  the  parts  are  present  a 
leaf  consists  of  a  blade,  a  leaf-stalk,  and  a  sheath  with  stipules.  In  out¬ 
line  the  blade  shows  every  imaginable  geometric  form  and  is  described 
accordingly.  Those  with  a  notched  instead  of  a  narrow  base  are  described  as 
heart-shaped  (cordate),  kidney-shaped  (reniform),  eared  (auriculate),  arrow- 
shaped  ( sagittate ),  and  spear-shaped  (hastate).  When  the  leaf  is  joined  to 
the  stalk  by  some  portion  of  its  under  surface,  and  not  by  its  bottom  edge,  it 
is  said  to  be  shield-shaped  (peltate).  Leaves  are  also  described  according 
to  the  character  of  their  top  (apex)  and  of  their  bottom  (base).  If  the  blade 
is  undivided  it  is  said  to  be  entire ;  if  there  be  slight  indentations  on  the 
margin  the  blade  is  said  to  be  crenate,  serrate,  or  dentate ;  if  the  indenta¬ 
tions  are  considerable  it  is  called  incised,  and  if  the  indentations  go  more 
deeply  still  into  the  green  surface  so  that  the  blade  is  divided  into  several 
parts  it  is  said  to  be  lobed  or  partite. 


Leaves 
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NOTES  FOR  COMPOSITION  LESSONS 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 
together,  first  put  in  the  given  joining  word  between 
the  two  sentences ;  next,  strike  out  of  the  sentences 
words  repeated  needlessly;  then,  re-write  the  new  form 
of  answer. 

BLACK-BOARD 

The  stalk  joins  the  leaf  to  the  stem  of  the  plant. 

The  stalk  runs  up  the  middle  of  the  leaf  to  the  tip. 

The  little  branches  in  the  leaf  are  called  veins. 

The  stalk  joins  the  leaf  to  the  stem  of  the  plant  and  runs 
up  the  middle  of  the  leaf  to  the  tip. 

There  are  two  kinds  of  leaves. 

They  are  called  simple  aud  compound. 

There  are  two  kinds  of  leaves,  and  these  are  called  simple 
and  compound. 

The  sunflower  leaf  is  a  simple  leaf. 

Because  it  has  a  single  leaf  on  one  stalk. 

The  sunflower  leaf  is  a  simple  leaf  because  it  has  a  single 
leaf  on  one  stalk. 

D.  (1)  Horse-chestnut  and  rose  leaves  are  compound  leaves. 

(2)  Because  they  have  several  leaves  on  one  stalk. 

(3)  Horse-chestnut  and  rose  leaves  are  compound  leaves  because 

they  have  several  leaves  on  one  stalk. 

II.  Spelling. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Let  children  give  more  words  ending  in  alk  to  group  with 

stalk,  as  chalk,  &c.  Show  that  al  is  sounded  as  or. 


A.  (1) 
(2) 

(3) 

(4) 

B.  (1) 
(2) 
(3) 

C.  (1) 
(2) 
(3) 
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NOTES  FOR  COMPOSITION  LESSONS .  -  Continued. 

(3)  Deal  with  other  words  in  same  way. 

(4)  Show  how  chestnut,  sun/lower,  &c.,  are  built  up. 

(5)  Note  the  long  a  sound  of  ei  in  veins,  and  give  other 

examples,  as  eight,  weight,  &c. 

(6)  Let  children  copy  words  on  their  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 


Leaves 
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LEAVES. 

Lesson  2. 

Subject  Matter. 

Method. 

Veins. — 

The  veins  (like  the  stalk  and  the 
midrib)  contain  fibres,  and  are,  there¬ 
fore,  tough;  while  the  other  portions 
of  the  leaf  are  soft  and  cellular. 

The  fibres  are  the  vessels  by  which 
the  sap  circulates. 

The  veins  generally  form  a  net¬ 
work,  but  sometimes  they  are  parallel. 

A  suitable  leaf  should  be  tom  in 
order  to  show  the  tough  and  fibrous 
character  of  the  veins,  and  the  softer 
nature  of  the  intermediate  parts  of 
the  leaf. 

The  arrangement  of  the  veins 
should  next  be  studied,  holding  the 
leaf  up  to  the  light  and  looking 
through  it,  when  necessary,  to  render 
the  smaller  veins  visible. 

Finally,  the  leaves  should  be  classi¬ 
fied  according  to  their  venation. 

Uses  of  Leaves. — 

1.  To  the  Plant. — 

(o)  They  are  the  breathing  organs 
of  the  plant. 

'&)  They  take  in  gaseous  plant- 
food  from  the  atmosphere. 
(They  are  provided  with  micro¬ 
scopic  holes  ( stomata )  to  enable 
them  to  perform  these  func¬ 
tions.) 

(c)  In  the  leaves,  the  sap  of  the 
plant  is  exposed  to  light  and 
air.  This  causes  the  forma¬ 
tion  of  starch,  sugar,  gum,  and 
other  substances  required  by 
the  plant. 

2,  To  Ourselves. — 

Many  leaves  are  used  as  food 
(cabbage,  lettuce,  cress),  some 
for  making  beverages  (tea), 
and  many  for  the  preparation 
of  drugs. 

As  much  as  possible  of  this  in¬ 
formation  should  be  obtained  from 
the  class. 

A  plant  may  often  be  killed  by 
cutting  off  all  its  leaves.  Why  is 
this? 

Leaves 
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Black-Board  Summary. 


Veins. — 


Uses. — 


Fibrous  and  tough. 

Sometimes  form  a  net- work. 
Sometimes  parallel. 

Enable  the  plant  to  breathe. 

Take  in  food  from  the  air. 

Expose  the  sap  to  light  and  air. 
Used  by  us  as  food,  for  beverages, 


and  for  making  drugs. 


NOTES  FOR  THE  TEACHER. 

With  regard  to  the  distribution  of  the  strands  which  traverse  the  green 
blades  we  distinguish  between  blades  with  a  single  main  strand  and  blades 
with  several.  Blades  with  a  single  main  strand  are  distinguished  as  feather¬ 
like  (pinnate)  and  radiating.  In  the  former  the  lateral  strands  rise  succes¬ 
sively  from  the'  main  strand  or  midrib  at  almost  equal  intervals,  and  they 
take,  at  first  at  least,  a  parallel  course.  In  radiating  leaves  the  later  strands 
spring  directly  from  the  main  strand  at  the  base  of  the  blade  and  run  like 
rays  towards  its  edge.  Leaf  blades  with  several  main  strands  are  not 
nearly  so  varied  in  form  and  structure  as  those  with  only  one,  as  a  rule  they 
are  long-shaped  with  unbroken  margin,  and  the  most  remarkable  variations 
among  them  are  in  the  number  of  strands,  their  thickness  and  their  direction. 
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A  FLOWER  Lesson  1. 

(Illustrated  by  the  Buttercup.) 

Requirements. — Each  child  should  be  provided  with  a  butter¬ 
cup,  a  small  sheet  of  white  paper  on  which  to  dissect  and  examine 
it,  and  a  pair  of  large  sewing  needles  to  assist  in  the  separation  of 
the  parts.  A  magnifying  glass  will  also  be  useful. 

{Note. — Several  species  of  the  order  Ranunculacece  are  commonly 
known  by  the  name  of  buttercup,  and  it  is  possible  that  the  follow¬ 
ing  description  may  not  exactly  apply,  in  one  or  two  details,  to  the 
flower  chosen  for  the  lesson.) 


Subject  Matter. 


Parts  of  a  Flower.  — 

A  flower  is  made  up  of  parts  ar¬ 
ranged  in  circles  or  whorls,  commonly 
four  in  number,  and  the  whole  is 
generally  supported  on  a  stalk. 

1.  The  Stalk  {Petiole). — Not  round, 
but  having  longitudinal  angles  and 
furrows.  Long  and  slender. 

2.  Outer  Whorl  {Calyx  or  Cup). — 
Consists  of  five  green  leaves  called 
sepals. 

The  sepals  are  oval,  hairy,  coloured 
at  the  edge,  and  often  reflected  down 
around  the  stem. 

3.  Second  Whorl  (CorollaorCrown). 
— Consistsof  five  bright-yellow  leaves 
called  petals.  The  petals  are  nearly 
round,  concave,  and  very  shiny  on 
the  upper  surface. 

4.  Third  Whorl. — Consists  of  a 
number  of  stamens ,  each  of  which  is 
formed  of  a  yellow  head  ( anther ) 
mounted  on  a  thin  yellow  stalk  (the 
filament).  The  anther  contains  pol¬ 
len  grains. 

5.  Fourth  Whorl  (collectively,  the 
Pistil). — A  cluster  of  small  green 
cases  {ovaries),  each  of  which  contains 
one  or  more  seed-buds  {ovules). 


Method. 


Each  child  should  be  provided 
with  a  buttercup,  and  the  materials 
for  dissecting  it  as  mentioned  above. 

The  flower  must  first  be  examined 
as  a  whole  ;  and  then  the  different 
parts  in  succession.  The  descriptions 
should  be  given  by  the  children  as 
far  as  possible. 


After  the  petals  have  been  ex¬ 
amined  in  situ,  they  should  be  pulled 
off  and  further  examined.  An  out¬ 
line  drawing  of  these  and  other  parts 
should  be  made. 

The  stamens  should  be  gently 
pressed  on  white  paper,  and  the  pol¬ 
len  grains  thus  detached  should  be 
examined  with  a  lens. 


By  pressing  one  of  the  ovaries 
under  the  point  of  a  needle,  the  seed- 
bud  may  be  squeezed  out  from  it. 


A  Flower 


I25 


NOTES  FOR  COMPOSITION  LESSONS 
I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then,  re-write  the  new  form 
of  answer. 


BLACK-BOARD 

A.  (1)  New  plants  come  from  the  seeds  of  the  buttercup. 

(2)  New  plants  come  from  the  runners  of  the  buttercup. 

(3)  The  new  buttercup  plants  come  from  the  seeds  and  runners 

of  the  buttercup. 

B.  (1)  Buttercup  seeds  grow  in  little  cases. 

(2)  They  grow  in  the  centre  of  the  flower. 

(3)  Buttercup  seeds  grow  in  little  cases  in  the  centre  of  the 

flower. 

C.  (1)  The  yellow  leaves  of  the  buttercup  are  called  petals. 

(2)  The  little  stalks  inside  the  buttercup  are  called  stamens. 

(3)  The  yellow  leaves  of  the  buttercup  are  called  petals,  and 

the  little  stalks  inside  are  called  stamens. 

D.  (1)  The  buttercups  grow  on  the  ends  of  the  stalks. 

(2)  Five  yellow  petals  form  the  cup. 

(3)  Five  small  green  leaves  grow  behind  the  cup. 

(4)  Five  yellow  petals  form  the  cup,  and  five  small  green 

leaves  grow  behind. 

II.  Spelling:. 

(1)  Write  the  underlined  words  on  the  black-board. 

(2)  Centre.  Draw  attention  to  the  sound  of  the  final  syllable 

re  (er).  Give  other  examples,  as  fire,  fibre. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(3)  Stalks.  Draw  attention  to  the  sound  of  al  (or).  Let 

children  give  other  words  ending  in  alks,  as  walks ,  chalks. 
&c. 

(4)  Let  children  write  out  words  on  slates. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C,  D, 

to  write  the  exercises  with  corresponding  letter. 

(2)  Correct  carefully. 
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Black-Board  Summary. 

Parts  of  a  Buttercup  Flower. — 


Whorls. — 


(Outer. — The  calyx — five  green  leaves. 

I  Second. — The  corolla — five  bright-yellow  leaves 
|  Third. — Stamens — producing  the  pollen. 
LFourth. — A  cluster  of  seed-cases. 


NOTES  FOR  THE  TEACHER. 

A  complete  flower  consists  of  two  kinds  of  organs,  namely,  protective 
organs  and  fruit  or  seed-producing  organs.  The  latter  are  the  essential 
parts  and  occupy  the  centre  of  the  flower,  while  the  blossom-leaves  or  floral 
envelopes  that  surround  them  serve  merely  for  their  preservation  or  the 
promotion  of  their  activity.  The  part  of  the  flower  stem  or  stalk  upon  which 
all  the  other  parts  are  inserted  is  called  the  receptacle  {torus),  and  is  always 
somewhat  thicker  than  the  rest  of  the  flower-stalk.  In  some  cases  the 
thickened  portion  is  cone-shaped  and  in  others  disc-shaped.  The  outer  or 
protective  organs  of  the  flower  are  collectively  called  sometimes  the  perianth 
and  sometimes  the  perigone,  the  latter  name  being  used  especially  when  all 
the  perianth  leaves  are  very  much  alike  in  shape  and  colour. 
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A  FLOWER.  Lesson  2. 


Subject  Matter. 


Uses  of  the  Various  Parts. — 

1.  Stamens  and  Pistil.- — The  sta¬ 
mens  and  the  pistil  are  the  reproduc¬ 
tive  organs  of  the  plant — the  organs 
by  means  of  which  the  ovules  are 
fertilized  and  developed.  The  ovules 
are  produced  in  the  ovaries,  and 
fertilized  by  pollen  from  the  stamens. 
On  the  summit  of  each  ovary  there 
is  a  projection,  called  the  stigma, 
covered  with  a  sticky  substance. 
When  the  anthers  are  ripe,  they 
burst,  scattering  the  pollen  grains. 
If  any  of  these  pollen  grains  touch 
the  stigma,  they  adhere  to  it,  and 
grow  on  it,  sending  fibres  down  into 
the  seed-case.  If  these  fibres  come 
in  contact  with  the  seed-buds  they 
fei'tilize  them  and  seed  is  produced. 

2.  Calyx  and  Corolla. — The  calyx 
is  mainly  protective.  It  completely 
covers  the  flower-bud  before  it  opens, 
and  often  affords  great  protection 
afterwards.  The  corolla  is  also  pro¬ 
tective.  It  is  further  useful  in  at¬ 
tracting  insects,  which  suck  sweet 
juices  from  the  flowers,  and  assist 
in  the  distribution  of  the  pollen,  thus 
aiding  fertilization. 

3.  Uses  of  Flowers  to  Us. — Some 
used  for  food,  as  the  cauliflower. 
Some  as  the  camomile,  for  medicinal 
purposes.  Others  are  used  in  the 
preparation  of  perfumes. 


Method. 


Be  careful  to  note  that  the  stamens 
and  the  pistil  are  the  essential  parts 
of  the  flower,  and  that  the  calyx  and 
the  corolla  are  often  absent. 

The  subject  of  fertilization  should 
not  be  taken  if  it  is  likely  to  be 
beyond  the  capacities  of  the  class  to 
which  the  lesson  is  given. 


Note  that  some  flowers  are  almost 
or  quite  dependent  on  insects  for 
the  transmission  of  their  pollen,  and 
that  such  flowers  have  attractive 
corollas  to  lead  the  insects  to  them. 
If  such  flowers  are  fertilized  by 
nocturnal  insects,  their  corollas  are 
white  or  of  some  light  colour. 
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Black-Board  Summary. 

Uses  of  the  Parts. — 

^CorMa  }  '^0  the  other  parts,  and  to  attract  insects. 

Stamens. — The  pollen  of  the  stamens  fertilizes  the  young  seed-buds. 
Seeds. — Produce  new  plants. 


NOTES  FOR  THE  TEACHER. 

The  protective  organs  are  usually  two  in  number,  the  calyx  and  the  corolla. 
One  or  other  of.  these  may  be  wanting  (mostly  the  corolla),  and  the  calyx, 
though  usually  green,  is  often  as  highly  coloured  as  the  corolla.  The  stamens 
are  called  collectively  the  andrcecium  or  male  household,  and  are  usually 
arranged  like  the  perianth  leaves  in  whorls.  The  carpels,  which  form  collec¬ 
tively  the  gynoecium,  or  female  household,  are  also  arranged  in  whorls ; 
when  they  are  rolled  together  and  their  edges  are  joined  so  as  to  form  a 
capsule,  the  capsule  is  called  a  pistil ;  the  lower  and  usually  expanded  portion 
of  the  pistil  is  called  the  ovary.  (See  notes  on  Buttercup,  Part  I.) 
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FRUITS.  Lesson  1. 


Requirements. — This  lesson  should  be  illustrated  by  a  num¬ 
ber  of  the  fruits  obtainable  at  the  time.  These  should  include,  if 
possible,  at  least  one  of  all  the  principal  kinds.  The  following 
would  make  a  good  selection: — Fruits  of  pseony,  pea,  wallflower, 
poppy,  dandelion,  sunflower,  strawberry,  oak,  hazel,  apple,  goose¬ 
berry,  raspberry,  currant,  grape,  cherry. 

Fruits  of  a  dry  nature  should  be  preserved  in  the  school  museum, 
so  that  they  may  be  available  at  any  time.  It  is  advisable,  too,  to 
provide  such  a  number  that  each  child  may  have  its  own  specimen 
of  each  kind  during  the  lesson. 


Subject  Matter. 

What  is  a  Fruit?— 

A  fruit  is  the  ripened  pistil  of  a 
flower.  It  consists  of  the  seed  or 
seeds,  usually  inclosed  in  some  kind 
of  case. 

Kinds  of  Fruit. — 

1.  Fruits  that  open. — Some  fruits 
open  when  ripe,  thus  allowing  the 
seeds  to  fall  on  the  soil.  The  prin¬ 
cipal  of  these  are: 

(a)  The  follicle  —  a  fruit  which 
opens  on  one  side  only,  like  that  of 
the  paeony. 

( b )  The  legume  or  pod,  which  opens 
on  both  sides,  as  the  fruit  of  peas 
and  beans. 

(c)  The  capsule — a  fruit  which  is 
composed  of  several  parts  ( carpels ) 
united  together,  which  separate  from 
each  other  when  the  fruit  is  ripe. 
In  some  cases  the  separation  of  the 
parts  is  only  partial,  giving  rise  to  a 
number  of  pores  through  which  the 
seeds  escape,  as  in  the  fruit  of  the 
poppy. 

(d)  The  siliqua,  which  has  two 
cavities,  and  opens  along  each  edge 
in  the  form  of  two  valves.  The  fruit 
of  the  wallflower  is  of  this  kind. 


Method. 


This  definition  should  be  illus¬ 
trated  by  specimens.  Thus,  a  series 
of  pea  flowers,  showing  the  different 
stages  in  the  development  of  the  fruit, 
should  be  exhibited  and  examined. 

As  above  suggested,  each  child 
should  have  the  opportunity  of  ex¬ 
amining  all  the  specimens  chosen  to 
illustrate  the  lesson ;  and  where  any 
two  different  fruits  possess  characters 
in  common,  the  children  should  be 
encouraged  to  give  the  points  in 
which  they  resemble  each  other,  and 
those  in  which  they  differ. 

It  is  advisable,  too,  to  encourage 
the  children  to  make  simple  outline 
drawings  of  the  fruits  examined ; 
and,  when  necessary,  sections  should 
be  made  with  a  sharp  knife  in  order 
to  show  the  internal  structure. 

The  technical  names  of  the  kinds 
of  fruits  should  not  be  given  to  the 
children  unless  they  are  sufficiently 
advanced  to  receive  them. 


Fruits 
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NOTES  FOR  COMPOSITION  LESSONS 
I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

(5)  When  two  answers  already  written  have  to  be  joined 

together,  first  put  in  the  given  joining  word  between 
the  two  sentences;  next,  strike  out  of  the  sentences 
words  repeated  needlessly ;  then,  re-write  the  new  form 
of  answer. 


BLACK-BOARD 

A.  (1)  One  poppy-head  grows  on  each  stem. 

(2)  The  poppy-head  is  called  a  fruit. 

(3)  It  contains  seeds. 

(4)  The  poppy -head  is  called  a  fruit  because  it  contains  seeds. 

B.  (1)  The  picture  shows  that  currants  and  cherries  grow  in  bunches. 

(2)  The  cherries  have  long  stalks. 

(3)  Currants  and  cherries  grow  in  bunches,  but  the  cherries 

have  long  stalks. 

C.  (1)  The  strawberry  is  a  soft  fruit. 

(2)  Its  seeds  are  on  the  outside. 

(3)  The  strawberry  is  a  soft  fruit  with  its  seeds  on  the  outside. 

D.  (1)  The  seeds  of  the  apple  are  called  pips. 

(2)  They  are  in  the  middle  of  the  fruit. 

(3)  The  seeds  of  the  apple  are  called  pips,  and  are  in  the  middle 

of  the  fruit. 

II.  Spelling. 

(1)  Write  the  underlined  words  on  the  black-board. 

(2)  Build  up  the  words  with  more  than  one  syllable,  such  as 

strawberry,  outside,  currants,  &c. 

(3)  Let  children  supply  words  ending  in  each,  as  teach,  beach, 

to  group  with  each.  Treat  other  words  similarly. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(4)  Draw  attention  to  the  long  u  sound  of  ui  in  fruit.  Give 

other  examples,  as  suit. 

(5)  Let  children  copy  words  on  slates. 

JII.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  D, 
to  write  the  exercises  with  corresponding  letter. 

(3)  Correct  carefully. 


Fruits 


Black-Board  Summary. 

What  is  a  Fruit? — 

The  ripened  pistil  of  a  flower. 

Kinds  of  Fruit. — 

The  follicle — opens  on  one  side. 

The  pod — opens  on  both  sides. 

The  siliqua — has  two  cavities,  and  opens  by  two  valves. 
The  capsule — of  several  parts,  which  separate  from  each 
other  when  ripe. 


Fruits  which 
open. 


NOTES  FOR  THE  TEACHER. 

The  fruit  consists  really  of  the  ripened  pistil  and  all  that  may  be  joined 
to  it.  It  is  the  part  of  plants  of  which  man  makes  the  greatest  use,  the  part, 
too,  on  which  the  continued  existence  of  the  plant  is  most  dependent,  and  on 
which,  therefore,  it  spends  very  great  labour.  It  contains  the  seeds  and  all 
that  is  needed  for  their  dispersal,  and  for  their  introduction  into  the  soil  under 
circumstances  favourable  to  their  development.  Fruits  are  sometimes  grouped 
as  dry  and  fleshy  fruits,  and  the  dry  fruits  are  further  subdivided  into  fruits 
that  open  (dehiscent),  and  fruits  that  do  not  open  ( indehiscent ).  The  latter  are 
almost  always  one-seeded,  or  very  few-seeded. 
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FRUITS.  Lesson  2. 


8ubject  Matter. 

Method. 

2.  Fruits  which  do  not  open. 

(a)  The  pome,  a  fleshy  fruit,  like 
the  apple,  in  which  the  outer  fleshy 
portion  is  really  formed,  in  part,  from 
the  receptacle  of  the  flower. 

(b)  The  berry,  a  fruit  in  which  the 
seeds  are  surrounded  by  a  soft  pulp, 
as  the  grape,  gooseberry,  and  currant. 

(c)  The  drupe  or  stone  fruit,  in 
which  the  stone,  containing  the  kernel 
or  seed,  is  surrounded  by  a  soft,  juicy 
substance — cherry,  plum,  and  peach. 
The  raspberry  and  the  blackberry 
are  not  berries,  but  each  is  a  cluster 
of  small  drupes. 

( d )  The  nut — a  dry  fruit,  consist¬ 
ing  of  a  seed  in  a  hard  shell,  with  a 
leafy  or  fleshy  cup  outside,  as  the 
acorn  and  the  hazel  nut. 

(e)  The  achene,  which  is  a  dry, 
seed-like  fruit,  containing  a  single 
seed.  The  little  fruits  on  the  surface 
of  the  strawberry  (which  is  not  really 
a  berry)  are  achenes,  as  are  also  the 
fruits  of  the  sunflower  and  dandelion. 

Uses  of  Fruits. — 

A  large  number  of  fruits  are  used 
for  food,  more  particularly  in  tropical 
countries.  Some  are  used  as  condi¬ 
ments,  or  for  beverages,  as  the  lime 
and  lemon;  while  others,  as  the  fruit 
of  the  poppy,  are  employed  in  the 
preparation  of  drugs. 

The  names  and  uses  of  well-known 
fruits  should  be  elicited  from  the 
children,  corrections  being  made  when 
seeds  are  confused  with  fruits. 

NOTES  FOR  THE  TEACHER. 

Fleshy  fruits  naturally  do  not  open,  and  may  be  grouped  in-o  (a)  fruits  that 
are  fleshy  throughout,  (5)  fruits  with  a  firm  rind  or  shell,  (c)  fruits  with  out¬ 
side  fleshy  covering  over  hard  or  stony  inside  part.  Fruits  are  also  sometimes 
grouped  as  (a)  simple  fruits,  that  is,  fruits  which  result  from  the  ripening 
of  a  single  pistil,  ( b )  aggregate  fruits,  fruits  formed  from  the  crowding 
together  of  the  carpels  of  a  single  flower,  (c)  collective  fruits,  fruits  result¬ 
ing  from  the  union  of  the  pistils  of  more  than  one  flower.  The  receptacle 
of  the  flower  as  well  as  the  calyx  are  often  united  with  the  pistil  to  form  the 
fruit.  In  the  strawberry,  one  of  our  best-known  fruits,  the  receptacle  forms 
the  soft  pulpy  convex  mass  over  the  surface  of  which  the  little  achenes  are 
scattered. 
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Black-Boabd  Summary. 


Kinds  Fruit. — 


Fruits  which 
do  not  open. 

Uses. — 


The  pome — a  fleshy  fruit. 

The  berry — seeds  surrounded  oy  a  pulp. 

The  drupe — a  stone  fruit. 

The  nut — a  dry  fruit,  with  a  hard  shell,  resting  in  a  cup. 
The  achene — a  dry  seed-like  fruit. 


For  food,  for  flavouring,  and  for  preparing  drugs. 
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HOW  SEEDS  GROW 

(Illustrated  by  the  Bean  and  Wheat). 

Requirements. — About  a  fortnight  before  this  lesson  is  to  be 
given,  a  box  of  soil  should  be  prepared  to  receive  the  seeds.  A  few 
grains  of  wheat  and  a  few  beans  should  then  be  sown,  and  a  few 
more  of  each  every  day  up  to  the  time  when  the  specimens  are 
required.  By  this  means  a  series  of  specimens,  illustrating  all  the 
earlier  stages  of  growth,  will  be  ready  on  the  day  for  which  the 
lesson  is  arranged. 

If  necessary,  the  growth  of  the  seed,  and  the  development  of  the 
young  plants,  may  be  hastened  by  keeping  the  box  in  a  warm  room. 


Subject  Matter. 

Growth  of  the  Bean. — 

At  first  the  bean  absorbs  water 
from  the  moist  soil,  becoming  much 
larger  and  softer.  The  skin  then 
splits  and  the  young  rootlet  pro¬ 
trudes.  As  the  rootlet  increases  in 
length,  the  seed  itself  splits  into  two 
parts,  thus  revealing  the  young  bud 
(plumule),  which  occupied  a  small 
cavity  in  the  closed  seed.  The  root¬ 
let  increases  rapidly  in  length,  giving 
rise  to  branched  fibres  and  root-hairs, 
which  absorb  food  from  the  soil  for 
the  growing  plant.  At  the  same 
time  the  young  bud  grows  upward, 
seeking  light  and  air. 

The  two  halves  of  the  seed  remain 
attached  to  the  young  plant,  forming 
a  pair  of  thick,  fleshy  leaves  (coty¬ 
ledons).  These  contain  a  large  store 
of  plant -food,  by  which  the  young 
plant  is  nourished  until  the  root  has 
sufficiently  developed  to  absorb  the 
necessary  food  from  the  soil.  The 
function  of  the  seed-leaves  being 
over,  they  gradually  shrivel,  and 
finally  drop  off. 

Growth  of  the  Wheat. — 

The  grain  of  wheat  passes  through 
the  same  stages,  except  that  the  food- 
store  of  the  seed  gives  rise  to  one 
seed-leaf  only,  and  does  not  split 
like  the  bean. 


Method. 


The  specimens  obtained  as  above 
directed  are  to  be  placed  in  order  of 
their  development,  so  that  the  chil¬ 
dren  may  observe  the  stages  of  growth 
in  proper  succession. 

The  presence  of  much  food  material 
in  the  seeds  may  be  proved  by  grow¬ 
ing  them  in  water;  but  elicit  that 
the  soil  and  the  air  become  necessary 
sources  of  supply  after  the  food  stored 
up  in  the  seeds  is  exhausted. 


The  children  may  be  encouraged 
to  draw  the  young  plants  in  their 
different  stages  from  the  actual 
specimens. 


How  Seeds  Grow 
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Black-Board  Summary. 

Growth  of  the  Bean. — 

Absorbs  water  and  swells. 

Skin  splits,  and  rootlet  appears. 

The  seed  splits,  showing  the  young  Dud. 

The  rootlet  grows  downward,  and  the  bud  upward. 
The  halves  of  the  seed  supply  food  to  the  young  plant. 

Growth  of  the  Wheat. — 

Grows  like  the  bean,  but  does  not  split. 


NOTES  FOR  THE  TEACHER. 

The  seed,  which  must  be  carefully  distinguished  from  the  fruit,  of  which  it 
forms  a  part,  is  the  fertilized  seed-bud  or  ovule.  It  consists  of  a  nucleus  or 
kernel,  inclosed  generally  by  one  or  more  coats,  called  seed -coats.  The 
nucleus  consists  of  the  embryo  or  initial  plantlet,  surrounded  by  a  store  of 
nutritive  matter  on  which  it  draws  for  nourishment,  until  by  the  help  of  its 
own  roots  and  leaves  it  can  supply  itself.  In  a  fully-developed  embryo,  that 
is  one  in  which  all  the  parts  are  manifest  before  growth  begins,  we  can  dis¬ 
tinguish  the  caulicle  or  radicle,  the  cotyledons  or  seed-leaves,  and  the 
plumule,  or  rudiment  of  a  primary  terminal  bud.  The  first  stage  of  growth 
is  seen  in  the  lengthening  of  the  rudimentary  stem  ( caulicle  or  radicle),  in  its 
taking  a  vertical  position,  and  in  the  development  of  a  root  from  its  naked 
end.  As  it  issues  from  the  seed  the  root  end  turns  downward  into  the  soil, 
the  stem  bending  if  necessary.  While  the  root  end  avoids  the  light,  and,  pro¬ 
tected  by  the  root-cap  (see  Lesson  on  Moots),  makes  its  way  into  the  ground, 
the  opposite  or  budding  end  seeks  the  light.  The  result  of  this  lengthening 
of  the  caulicle,  and  passing  of  the  root  into  the  soil,  is  to  carry  the  budding 
end  into  the  air. 

(  C  185  j 
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Part  III 


THE  BAT. 


Requirements. — A  live  bat  or  a  stuffed  specimen.  Picture  of 
the  bat,  flying  and  sleeping.  Diagrams  showing  bat’s  skeleton  and 
skull  enlarged.  Diagram  of  human  skeleton  for  comparison. 


Structure. 


Subject  Matter. 


Method. 


1.  Body. — Like  that  of  a  mouse. 
Covered  with  fur. 

2.  Limbs. — Four  in  number.  The 
bone  of  the  upper  arm  is  only  moder¬ 
ately  long,  but  that  of  the  fore-arm  is 
exceedingly  long.  The  bones  of  the 
fingers,  also,  are  very  long  and  slender. 
Thumb  short,  with  hooked  claw. 

Hind  limbs  short.  The  toes  also 
short,  and  provided  with  claws,  which 
are  chiefly  used  to  hang  by. 

The  wings  of  the  bat  consist  of 
a  very  thin  membrane,  stretched 
between  the  fingers,  and  extending 
uninterruptedly  to  the  hind-legs  and 
the  tail. 

3.  Ears. — Much  like  those  of  a 
mouse,  but,  in  some  species,  very 
much  longer. 

4.  Eyes.  —  Small,  but  bright. 
Adapted  for  discerning  objects 
during  the  night  -  time.  Dazzled 
by  the  light  of  day. 

5.  Teeth.  —  Small ;  sharp.  Not 
adapted  for  chewing,  but  only  for 
seizing  and  biting. 


1.  Compare  with  a  mouse,  and 
contrast  with  a  bird. 

2.  Compare  the  limbs  of  the  bat 
with  the  human  limbs,  showing  that 
they  are  constructed  on  the  same 
plan,  the  only  important  difference 
being  the  length  of  the  fingers. 

Compare  the  claws  of  the  bat  with 
our  finger-nails,  which  they  repre¬ 
sent. 

Show  the  absence  of  feathers  on 
the  wing,  thus  contrasting  it  with 
the  wing  of  a  bird.  Note,  too,  that 
the  bat  has  no  beak. 


3.  Again  contrast  with  the  bird, 
which  has  no  external  appendage  to 
the  ear.  Compare  the  bat’s  ear  with 
that  of  othe:  mammals. 

4.  Criticise  the  expression  “as 
blind  as  a  bat  ”,  and  show  that  the 
bat’s  eyes  are  exactly  adapted  to 
their  purpose. 

5.  Compare  the  bat’s  teeth  with 
our  own,  and  with  those  of  the  cat. 
Note  the  absence  of  grinders. 


Habits,  &c. — 

1.  Nocturnal. — Sleeps  during  the 
day,  hanging  by  its  claws,  with  its 
head  downwards.  Comes  out  in 
search  of  food  soon  after  sunset. 


1.  Show  a  picture  of  the  bat  at 
rest.  Compare  it  with  other  examples 
(obtained  from  the  class)  of  nocturnal 
animals. 
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The  Bat. — Continued. 


Subject  Matter. 

2.  Flying. — Flies  rapidly,  but  with 
a  very  jerky  motion.  The  membrane 
of  the  wings  is  very  sensitive,  and  by 
means  of  it  the  bat  can  tell  when  it 
is  near  any  object  by  feeling  the 
currents  of  air. 

3.  Walking. — The  limbs  of  the  bat 
are  not  adapted  for  walking.  It 
cannot  walk,  in  the  true  sense  of 
the  term,  but  simply  drags  and  pushes 
its  body  along. 

4.  Feeding.  — The  bat  feeds  on 
various  insects,  which  are  always 
caught  on  the  wing.  The  hard 
parts,  such  as  wing-cases,  &c.,  are 
immediately  snapped  off  by  means 
of  the  sharp  teeth,  and  the  remain¬ 
der  devoured. 

5.  Care  of  Young. — The  bat  does 
not  lay  eggs,  but  produces  its  young 
alive,  and  then  suckles  them.  Thus 
the  bat  is  a  mammal,  and  not  a  bird. 


Method. 


2.  Compare  the  flight  with  that 
of  birds  and  butterflies.  Elicit  the 
importance  of  the  sensitiveness  of 
the  wing  membrane  to  an  animal 
that  flies  in  the  dark. 

3.  Show  the  awkward  movements, 
if  possible,  by  a  live  bat.  If  not, 
illustrate  by  a  picture. 

4.  Compare  the  work  of  the  bat 
and  the  swallow  in  keeping  down 
insect  life — the  former  starts  work 
just  about  the  time  when  the  latter 
goes  to  rest. 

5.  Explain  the  place  of  the  bat  in 
the  animal  scale,  showing  that  it  is 
placed  near  the  top  of  the  vertebrates, 
and  even  near  the  top  of  the  mam¬ 
mals,  on  account  of  the  high  degree 
of  development. 


Black-Board  Summary. 


Structure.  — 

1.  Body. — Mouse -like.  Covered 

with  fur. 

2.  Limbs.  —  Four.  A  membrane 
stretched  between  them,  forming 
wings. 

3.  Ears. — Like  those  of  a  mouse. 

4.  Eyes. — Small,  but  bright. 

5.  Teeth. — Small  and  sharp. 


Habits.  — 

1.  A  night-loving  animal. 

2.  Flight. — Rapid  and  jerky. 

3.  Walking. — Gait  very  awkward. 

4.  Feeding.  —  F eeds  on  insects, 
which  are  caught  on  the  wing. 

5.  Young.  —  Produced  alive. 
Suckled. 


NOTES  FOR  THE  TEACHER. 

Bats,  of  which  the  number  of  species  known  to  science  is  very  large,  form 
the  order  Cheiroptera,  or  hand-winged  animals.  These  animals  are  so  called 
because  the  fore-limbs  are  specially  modified,  so  that  they  are  able,  by  alternate 
upward  and  downward  strokes,  to  carry  on  their  flight,  exactly  like  birds. 
This_  power  of  true  flight  sharply  distinguishes  bats  from  all  other  mammals. 
A  wing-membrane  similar  to  that  connecting  the  arm  to  the  sides  of  the  body 
and  to  the  hind-legs  connects  the  hind-limbs  to  the  tail,  which  is  generally 
long.  This  membrane  is  usually  supported  by  a  peculiar  spur  of  bone  from 
the  heel.  Only  the  hind-feet  are  free  and  are  furnished  with  claws,  which,  like 
the  free  thumb,  are  chiefly  used  to  hang  by. 

Most  bats  are  so  well  suited  for  life  in  the  air  that  they  seldom  come  to 

I  Continued,  on  page  lko. 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  bat  has  two  arms  and  two  legs. 

(2)  Its  body  is  covered  with  soft  fur. 

(3)  The  bat  has  two  arms  and  two  legs  and  its  body  is  covered 

with  soft  fur. 

B.  (1)  The  bat’s  fingers  are  long  and  slender. 

(2)  A  very  thin  membrane  is  stretched  between  the  bat’s  fingers. 

(3)  The  bat’s  wings  are  also  fastened  to  its  legs  and  tail. 

(4)  A  very  thin  membrane  is  stretched  between  its  fingers,  but 

its  wings  are  also  fastened  to  its  legs  and  tail. 

C.  (1)  Bats  fly  about  at  night. 

(2)  Bats  have  got  small  bright  eyes  and  they  see  well  at  night. 

(3)  They  can  catch  insects  for  their  food  at  night. 

(4)  Bats  fly  about  at  night  when  they  can  see  well  to  catch 

insects  for  tlieir  food. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Stretch,  catch.  Get  children  to  give  other  words  ending 

with  tch,  as  fetch,  match,  and  group  them  on  black-board. 

(3)  Insects.  Question  for  other  words  ending  in  cts,  as  expects, 

inspects,  acts,  facts. 

(4)  Their  food— there.  Show  that  the  word  their  always  de¬ 

notes  possession,  and  is  followed  by  another  word,  so  it 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

can  never  end  a  sentence ;  while  the  word  there,  which 
denotes  place,  can.  Give  example  by  way  of  contrast  of 
the  uses  of  their  and  there  in  sentences. 

(5)  Let  children  copy  words  into  their  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Bat 
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the  ground.  When  resting,  they  hang,  as  a  rule,  head  downwards,  suspended 
by  the  feet.  Their  movement  on  the  ground  is,  as  a  rule,  awkward  and 
shuffling.  Their  hind-legs  being  joined  to  the  wing-membrane,  the  knee-joints 
are  turned  backward  instead  of  forward.  The  creature  therefore  progresses 
along  the  ground  by  means  of  a  series  of  awkward  jerks,  or  pushes,  which  the 
tail  is  sometimes  used  to  assist. 

The  number  of  different  kinds  of  teeth  varies  in  different  kinds  of  bats. 


1,  Skeleton  of  Bat ;  2,  Bat  asleep ;  3,  The  Bat ;  4,  Skull  of  Bat ;  5,  Bat  on  ground. 

Most  bats  feed  solely  on  insects,  and  have  their  cheek-teeth  furnished  with 
sharp  points  or  cusps,  fitted  for  piercing  the  tough  outer  coat  of  their  prey ; 
but  fruit-eaters  have  teeth  of  a  very  different  form,  and  so  also  have  the 
vampire  bats  or  blood-suckers. 

The  eyes  of  bats  are  rather  small,  but  their  sense  of  touch  is  usually 
enormously  developed.  This  sense  seems  to  be  situated  partly  in  the  fine 
wing-membranes,  and  partly  in  the  ears,  which  in  some  species  are  of  great 
size.  Some  of  the  more  strictly  nocturnal  members  of  the  order  are  provided, 
in  addition,  with  nose  leafs  fringed  with  long  fine  hairs.  These  hairs  serve, 
no  doubt,  the  same  purpose  as  the  whiskers  of  the  cat. 
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The  cry  of  the  bat  is  a  short,  sharp  squeak,  so  highly  pitched  that  many 
persons  cannot  hear  it. 

Bats  are  found  almost  all  over  the  world.  There  are  two  great  divisions  or 
sub-orders  recognized— the  megacheiroptera,  or  large  bats,  and  the  micro¬ 
cheiroptera,  or  small  bats.  The  megacheiroptera  live  entirely  on  fruit,  and 
have  certain  differences  of  bodily  structure  which  fit  them  for  their  special 
mode  of  life.  They  belong  to  the  warmer  regions  of  the  old  world. 

The  insect-eating  order  of  bats,  or  microcheiroptera,  is  a  much  larger  and 
much  more  numerous  group  than  the  fruit-eating.  Those  of  them  that 
inhabit  the  temperate  regions  are  compelled  either  to  migrate  or  hibernate. 
In  our  country  they  hibernate. 

The  common  English  bat,  the  pipestrelle,  is  of  small  size.  Its  fur  is 
reddish-brown  above  and  dusky  beneath,  except  near  the  roots  of  the  ears, 
where  it  is  of  a  yellowish-red  colour.  Another  well-known  though  by  no 
means  abundant  English  species  is  the  long-eared  bat. 


THE  MOLE. 

Requirements.— A  mole,  or  a  picture  of  one.  Mole’s  fur  and 
skull.  A  large  diagram  of  the  skull.  Diagram  of  the  mole’s  nest. 


Subject  Matter. 


Structure.— 

1.  Body. — Long  and  narrow — cy¬ 
lindrical  in  form.  Covered  with  a 
very  closely-set,  velvety  fur.  Ter¬ 
minates  in  a  short  tail. 

2.  Limbs.—  Fourinnumber.  Short, 
strong,  and  terminating  in  distinct 
toes  with  strong  claws.  Fore-limbs 
especially  strong,  with  the  palm  of 
the  hand  directed  backwards. 

3.  Head. — Provided  with  a  long, 
tapering  snout. 

Eyes  closely  surrounded  by  the 
thickly-set  fur. 

Ears  without  external  appendages, 
and  closely  covered  with  fur. 

Teeth  pointed.  No  broad  masti¬ 
cating  teeth. 

Habits,  &c. — 

1.  Home. — The  home  of  the  mole 
is  the  soil,  where  it  burrows  its  way 
in  search  of  food.  It  constructs  a 
couple  of  circular  galleries  round  a 
central  chamber,  and  from  these  it 
makes  a  series  of  burrows  or  runs  in 
all  directions. 

2.  Burrowing. — The  work  of  bur¬ 
rowing  is  performed  mainly  by  the 


Method. 


1.  Elicit  that  the  form  of  the 
mole’s  body  is  peculiarly  adapted  to 
a  subterranean  existence  ;  elicit  also 
the  use  of  the  short,  thick  fur  in 
keeping  out  particles  of  earth. 

2.  Compare  the  limbs  of  the  mole 
with  our  own  ;  also  with  those  of  the 
bat.  Why  are  the  fore -limbs  so 
much  stronger  than  the  hind  ones  ? 

3.  Elicit  the  adaptation  of  the 
pointed  snout ;  the  reason  why  the 
eyes  and  ears  should  be  so  closely 
protected  by  fur  ;  and  the  advantage 
of  the  absence  of  external  appendages 
to  the  ears. 

Compare  the  teeth  with  those  of 
other  well-known  animals. 

1.  Show  a  diagram  of  the  mole’s 
nest,  with  its  radiating  system  of 
“  runs  ”. 


2.  Elicit  the  various  points  in 
which  the  mole  is  adapted  to  its 
[i Continued  on  page  149. 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining- word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  mole  has  a  pointed  snout. 

(2)  Its  body  is  covered  with  soft  fur. 

(3)  The  soft  fur  hides  its  small  eyes. 

(4)  The  mole  has  a  pointed  snout  and  its  body  is  covered  with 

soft  fur  which  hides  its  small  eyes. 

B.  (1)  The  mole’s  legs  are  very  short. 

(2)  The  fore-feet  of  the  mole  are  like  little  hands. 

(3)  Its  claws  are  like  fingers  with  long  nails. 

(4)  The  fore-feet  of  the  mole  are  like  little  hands  and  its  claws 

are  like  fingers  with  long  nails. 

C.  (1)  The  mole  can  burrow  or  scratch  its  way  under  the  ground. 

(2)  It  finds  worms  for  food. 

(3)  The  mole  can  burrow  or  scratch  its  way  under  the  ground, 

where  it  finds  worms  for  food. 

(4)  The  long  narrow  body  and  the  pointed  snout,  as  well  as  the 

strong  claws,  help  the  mole  to  burrow  under  the  ground, 
where  it  can  catch  worms. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Pointed.  Insist  upon  the  full  oi  sound.  Compare  coin, 

join,  joint,  jointed. 

(3)  Fore-feet.  Compare  fore  (front)  with  four  (number).  Make 

sentences  to  show  uses  oi  fore-finger  and  four  fingers,  also 
forehead,  and  four  heads.  Get  children  to  do  the  same. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(4)  Where — were.  Show  that  the  word  were  means  past  time, 
while  the  word  where  means  place.  Write  sentences  to 
illustrate,  then  get  children  to  make  sentences  themselves 
to  show  the  proper  use  of  these  words. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 
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The  Mole. — Continued. 


Subject  Matter. 


strong  fore  •  paws,  the  soil  being 
shovelled  backwards  as  the  work 
proceeds.  The  sharp  snout  assists 
the  creature  in  pushing  its  way 
through  the  soil.  The  soil  is  thrown 
to  the  surface  at  intervals,  forming 
little  heaps  called  mole-hills. 

3.  Food.  —  The  food  consists  of 
worms  and  grubs.  These  are  caught 
by  means  of  the  pointed  teeth,  and 
generally  swallowed  whole. 

When  the  soil  is  dry,  and  the 
worms  burrow  deeply,  the  mole  also 
burrows  deeper ;  but  the  excavations 
of  the  mole  are  generally  very  near 
the  surface. 

4.  Young. — The  young  of  the  mole 
are  produced  alive,  and  are  nourished 
by  the  milk  of  the  mother.  Hence, 
like  the  bat,  the  mole  is  classed 
among  the  mammals. 


Method. 


habit  of  burrowing,  and  especially 
the  reason  why  the  palm  of  the  hand 
is  directed  backwards.  (Mole-hills 
should  be  pointed  out  in  neighbour¬ 
ing  fields.) 

3.  Compare  the  habits  of  the  mole 
with  those  of  the  bat,  especially  with 
regard  to  their  food  and  their  natural 
aversion  to  light. 

Note  that  the  mole  devours  the 
farmer’s  enemies — worms  and  grubs, 
but  that  it  also  disfigures  the  land 
by  casting  up  its  “  hills  ”. 

4.  Note  that  the  position  of  the 
mole  in  the  animal  scale  is  very  near 
that  of  the  bat.  Both  are  mammals 
exhibiting  a  considerable  degree  of 
development. 


Black-Board  Summary. 


Structure. — 

1.  Body.- — -Long  and  narrow, 

covered  with  velvety  fur. 

2.  Limbs. — Short  and  strong. 

3.  Head.  —  With  tapering  snout, 
small  eyes,  and  pointed  teeth. 


Habits. — 

1.  Home.— Under  the  ground. 

2.  Burrowing. — By  means  of  its 
strong  fore-legs. 

3.  Food. — Worms  and  insects. 

4.  Young. — Bornalive,  and  suckled. 


NOTES  FOR  THE  TEACHER. 

The  Common  Mole  (Talpa  europcea)  belongs  to  the  order  of  the  In- 
sectivora,  an  order  of  animals  small  in  size,  and  m  stly  of  more  or  less  purely 
nocturnal  habits.  Closely  akin  to  it  are  the  hedgehogs  and  shrews,  which 
belong  to  th.  same  order.  The  insectivora  are  in  many  ways  closely  related 
to  the  bats.  In  general  appearance  some  of  the  members  of  the  order  closely 
resemble  the  gnawing  animals  or  rodents.  Shrews  in  particular  are  very  like 
mice,  and  are  usually,  indeed,  spoken  of  as  shrew-mice.  It  was  its  close 
resemblance  to  the  shrew  that  led  people  in  England  in  olden  times  to  call  the 
bat  a  flitter-mouse,  a  name  by  which  it  is  still  spoken  of  in  some  parts  of  the 
country. 

The  mole  is  clearly  distinguished  from  other  insectivores  by  the  perfect 
adaptation  of  its  form  to  a  subterranean  life.  It  inhabits  the  northern  hemi¬ 
sphere  both  in  the  old  and  in  the  new  world,  not  a  single  species  of  mole 
being  found  south  of  the  equator.  Its  dwelling  or  fortress  is  usually  formed 
under  a  hillock,  and  in  its  construction  the  mole  displays  considerable 
ingenuity  and  engineering  skill. 


1 50  Nature  Study 

Moles  are  exceedingly  voracious  animals,  and  though  living  chiefly  on  worms 
and  grubs,  will,  if  they  get  the  opportunity,  kill  and  devour  mice,  small  birds, 
lizards,  and  frogs.  The  mole,  in  such  cases,  hurls  itself  on  its  victim  as  if 
frenzied  with  rage,  and  grasps  it  with  the  ferocity  and  tenacity  of  a  bull-dog. 
The  mole  is  also  a  very  thirsty  creature,  and  usually  makes  a  run  to  the 


1,  Mole ;  2,  Set  of  fur  in  Mole ;  3,  Set  of  fur  in  ordinary  animals ;  4,  Skull  of  Mole ; 
5,  Teeth  of  Mole ;  6,  Fore-foot  of  Mole,  outer  surface ;  7,  Fore-foot  of  Mole,  under 
surface ;  8,  Section  of  Mole’s  dwelling. 

nearest  ditch  or  pond,  or  supplies  itself  with  water  by  sinking  a  perpendicular 
shaft. 

The  mole,  though  he  sometimes  condescends  to  make  use  of  a  common 
passage,  is  far  from  being  a  sociable  animal,  and  has  always  his  own  nest  or 
fortress,  where  in  the  spring  he  brings  his  bride.  He  seems,  however,  to  be 
possessed  of  strong  family  affection.  Most  commonly  in  April  the  young 
appear.  They  number  usually  four  or  five,  and  are  most  assiduously 
attended  to  by  their  parents,  who  see  to  it  that  the  nest  is  softly  lined  with 
grass  and  fine  roots. 


The  Parrot 
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THE  PARROT. 

Requirements. — A  live  parrot.  Also  diagrams  of  a  parrot’s 
beak,  foot,  and  feathers.  Specimens  of  feathers  should  also  be 
shown.  Diagram  of  the  digestive  system  of  a  bird. 


Subject  Matter. 

Structure. — 

1.  Covering. — As  with  birds  in 
general,  the  body  is  covered  with 
feathers,  of  which  there  are  two  dis¬ 
tinct  kinds : — (a)  The  long,  stiff  fea¬ 
thers  of  the  wings  and  tail ;  and  ( b ) 
the  soft,  downy  feathers  covering  the 
other  parts. 

2.  Limbs. — The  wings  correspond 
to  our  arms,  and  are  moved  by  the 
powerful  muscles  of  the  breast. 

The  legs  of  the  parrot  are  thicker 
and  more  powerful  than  in  many 
birds.  The  toes  (of  which  there  are 
four)  are  also  strong.  Two  are  di¬ 
rected  backwards  and  two  forwards. 
Each  toe  terminates  in  a  curved 
claw. 

3.  Beak. — The  beak  is  very  thick 
and  strong,  and  both  the  upper  and 
the  lower  parts  are  distinctly  hooked. 

4.  Tongue. — Larger  and  softer  than 
in  most  other  birds. 

5.  Peculiarities  of  the  Skeleton.— 
The  skeleton  of  a  bird  differs  in 
many  respects  from  that  of  a  mam¬ 
mal.  The  breast-bone  is  usually 
keeled,  the  use  of  the  keel  being  to 
give  attachment  to  the  powerful 
muscles  that  move  the  wings. 

There  are  also  more  bones  in  the 
neck,  and  the  cavities  of  the  bones 
contain  air  instead  of  marrow. 

Habits,  &c. — 

1.  Climbing. — The  parrot  is  one  of 
the  climbing  birds  ;  but,  unlike  some 
of  the  climbers)  it  holds  on  by  means 
of  its  beak  as  well  as  its  claws. 

2.  Feeding. — It  feeds  on  fruits  and 
seeds,  which  are  crushed  and  bitten 
with  the  strong  beak.  It  has  no 
teeth  with  which  to  chew  its  food, 


Method. 


1.  Show  specimens  of  the  two  kinds 
of  feathers,  and  elicit  the  use  of  each 
kind. 

Compare  the  wing  of  the  parrot 
with  that  of  the  bat,  which  has  been 
shown  previously. 

2.  Compare  the  limbs  of  the  parrot 
with  those  of  the  bat  and  the  mole, 
and  with  our  own  limbs. 

Compare  the  legs  with  those  of  our 
perching  birds,  both  as  to  form  and 
strength.  Show  that  the  feet  of  the 
parrot,  with  two  toes  directed  back¬ 
wards,  are  better  adapted  for  seizing 
the  branches  of  trees  than  the  feet  of 
the  sparrow. 

3.  Compare  the  beak  of  the  parrot 
with  that  of  a  non-climber.  Let  the 
class  observe  the  use  of  the  beak  in 
climbing. 

4.  Note  the  relation  between  the 
structure  of  the  tongue  and  the 
power  of  speech. 

5.  Elicit,  if  possible,  the  use  of  the 
keel ;  and  show  the  breast-bone  of  a 
bird  (e.g.  the  chicken),  if  one  can  be 
conveniently  obtained. 

Show  the  advantage  of  a  large 
number  of  bones  in  the  neck,  as  far 
as  the  mo  ements  of  the  head  are 
concerned. 

Elicit  the  advantage  of  hollow 
bones  to  flying  animals. 

1.  The  class  should  watch  the 
parrot  as  it  climbs,  and  thus  see  the 
adaptation  of  structure  to  habit  in 
the  case  of  the  beak  and  claws. 

2.  The  feeding,  also,  should  be 
observed  by  the  class,  and  the  pro¬ 
cesses  of  mastication  and  digestion 
explained  in  a  simple  manner. 
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The  Parrot. — Continued. 


Subject  Matter. 

but  the  food  is  prepared  for  digestion 
in  a  strong  bag  called  the  gizzard. 
The  two  sides  of  the  gizzard  are 
lined  with  a  thick  leathery  skin,  and 
these  are  rubbed  together  as  long 
as  any  food  remains  between  them. 
The  bird  swallows  small  grains  of 
sand  from  time  to  time,  and  these 
assist  the  process  of  grinding  the 
food. 

3.  Young. — The  young  are  pro¬ 
duced  from  eggs,  and  are  fed  by  the 
parents  until  old  enough  to  shift  for 
themselves. 


Method. 

The  importance  of  supplying  cap¬ 
tive  birds  with  sand  should  be  in¬ 
sisted  on. 


3.  Compare  with  mammals,  the 
young  of  which  are  produced  alive, 
and  nourished  with  milk. 


Black-Board  Summary. 


Structure. — 

1.  Covering.  —  Feathers.  Two 
kinds. 

2.  Limbs.  —  Wings  for  flying. 
Strong  legs. 

3.  Beak. — Strong  and  hooked. 

4.  Tongue. — Soft  and  large. 

5.  Skeleton. — Keeled  breast-bone. 
Large  number  of  bones  in  the  neck. 
Bones  hollow. 


Habits,  &c. — 

1.  Climbing.— By  feet  and  beak. 

2.  Feeding. — Feeds  on  fruits  and 
seeds,  which  are  crushed  and  bitten 
with  the  beak.  Food  ground  in  the 
gizzard. 

3.  Young. — Produced  from  eggs. 
Fed  by  the  parents. 


NOTES  FOR  THE  TEACHER. 

Parrots  form  a  large  group  or  order  of  birds  including  several  hundred 
species.  Owing  to  the  ease  with  which  they  can  be  domesticated,  the  beauty 
of  their  form  and  the  splendour  of  their  plumage,  they  are  among  the  most 
interesting  of  the  birds.  Indeed,  with  their  strongly  developed  memory, 
their  manifest  intelligence,  and  their  power  of  imitating  human  speech,  they 
can  in  many  respects  claim  to  be  regarded  as  the  highest  group  of  birds. 

The  group  forms  the  order  of  birds  known  as  the  Psittaci,  from  a  Greek 
word,  vsittakos,  a  parrot,  an  order  readily  distinguished  from  other  groups 
of  birds  by  well-marked  characteristics.  The  feet  are  divided  into  a  front 
portion  and  a  back  portion,  and  are  covered  with  rough  granular  scales.  The 
legs  in  most  species  are  extremely  short,  and  are  feathered  to  the  foot.  The 
base  of  the  beak  is  surrounded  with  a  wax-like  protuberance  called  the  cere, 
which  in  many  cases  is  feathered.  The  beak  itself  is  short,  stout,  and  hooked 
at  the  extremity.  The  upper  mandible  is  joined  to  the  skull  by  a  hinge-joint, 
so  that  the  upper  part  as  well  as  the  lower  part  of  the  beak  is  movable,  and 
the  bill  can  be  used  as  a  kind  of  third  foot  in  climbing.  The  feathers  are 
furnished  with  an  after-shaft,  and  the  number  of  feathers  in  the  tail,  except  in 
the  case  of  one  family,  is  ten. 

Parrots  are  arboreal  and  climbing  birds,  and  belong  entirely  to  the  tropical 
and  sub- tropical  parts  of  the  earth’s  surface.  None  now  inhabit  Europe, 

LContinuea  on  page  155. 


The  Parrot 

NOTES  FOR  COMPOSITION  LESSONS. 


1 53 


l.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  body  of  the  parrot  is  covered  with  small  feathers. 

(2)  Its  wings  and  tail  are  formed  of  long  stiff  feathers. 

(3)  The  body  of  the  parrot  is  covered  with  small  feathers  but 

its  wings  and  tail  are  formed  of  long  stiff  feathers. 

(4)  The  body  of  the  parrot  is  covered  with  soft  downy  feathers 

while  its  icings  and  tail  are  formed  of  long  stiff  feathers. 

B.  (1)  The  upper  part  of  the  parrot's  beak  is  curved. 

(2)  She  can  ding  with  her  beak  as  well  as  with  her  claws. 

(3)  The  upper  part  of  the  parrot’s  beak  is  curved,  so  that  she 

can  cling  with  her  beak  as  well  as  with  her  claws. 

(4)  Both  the  upper  and  the  lower  parts  of  the  parrot's  beak  are 

curved ;  and  this  enables  the  parrot  to  cling  with  its  beak 
as  well  as  with  its  claws. 

C.  (1)  The  parrot  has  a  large  soft  tongue. 

(2)  "He  large  soft  tongue  enables  it  to  talk. 

(3)  The  parrot  has  a  large  soft  tongue  which  enables  it  to  talk. 

(4)  The  parrot  feeds  on  fruits  and  seeds. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Feathers.  Draw  attention  to  the  short  e  sound  of  ea.  Get 

children  to  give  other  words  to  group  with  feathers ,  as 
weathers,  leathers,  &c. 

(3)  Beak.  Compare  with  last  word  (feathers)  to  show  the 

difference  in  the  sound  of  ea — here  it  is  long  e.  Give 
other  examples,  as  leak. 

(  C  185  ) 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(4)  Draw  attention  to  the  k  sound  of  c  in  curved.  Get  other 

examples  of  this  sound  from  children,  as  count,  court,  &c. 

(5)  Tongue.  Draw  attention  to  the  silent  letters  ue. 

(6)  Let  scholars  copy  out  words  in  their  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Parrot 


155 


1,  Head  of  Parrot,  showing  curved  beak  ;  2,  Foot  of  Parrot ;  3,  Tongue  of  Parrot,  seen 
sideways ;  4,  Tongue  of  Parrot,  seen  from  above ;  5,  Tongue  of  Book,  seen 
sideways ;  6,  Tongue  of  Rook,  seen  from  above. 

though  in  America  one  species  extends  as  far  south  as  the  Straits  of  Magellan. 
All  parrots  make  their  nests  in  the  hollows  of  trees,  where  they  usually  lay 
from  two  to  three  white  eggs.  The  males  often  take  their  turn  in  sitting  on 
the  eggs,  which  are  usually  hatched  in  about  twenty-one  days.  The  young 
are  naked  and  extremely  helpless,  and  are  fed  by  the  parent  birds  with  half- 
digested  food  from  their  own  crops.  The  food  of  the  adult  consists  in  most 
cases  of  various  fruits  and  nuts.  The  colour  most  common  among  parrots  is 
green,  though  the  best-known  of  the  parrots,  the  common  gray  parrot,  is  of 
an  ashy  colour,  with  a  bright-red  tail. 


THE  NEWT. 

Requirements. — Some  live  newts  in  an  aquarium.  These 
should  include  male  and  female  adults,  and  also  the  young  if  the 
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season  permits.  A  picture,  showing  all  the  stages  of  the  newt, 
should  be  provided. 

Note. — The  development  of  the  newt  should  be  actually  observed 
by  the  children.  For  this  purpose  the  adult  newts  should  be  ob¬ 
tained  early  in  the  spring  (about  the  end  of  March).  They  may  be 
.Kept,  and  the  young  successfully  reared,  in  a  large  aquarium,  con¬ 
taining  an  abundance  of  pond-weed.  The  newts  may  be  fed  with 
small  earthworms,  care  being  taken  to  introduce  no  more  than  are 
needed.  The  water  need  never  be  changed  if  the  above  directions 
are  closely  followed. 


Subject  Matter. 

Structure  of  the  Adult.— 

1.  Body. — Long  and  narrow,  ter¬ 
minating  in  a  long  tapering  tail. 
Covered  with  a  moist,  soft  skin,  like 
that  of  the  frog.  During  the  breeding 
season  (spring  and  early  summer) 
the  tail  and  back  of  the  male  are  beau¬ 
tifully  fringed  and  crested  ;  but  the 
fringe  and  crest  gradually  disappear 
towards  the  end  of  the  summer. 

2.  Limbs. — Four  short  legs.  Feet 
with  well-formed,  slender  toes.  No 
web  between  the  toes,  except  in  the 
case  of  the  palmate  newt,  the  hind- 
feet  of  which  are  slightly  webbed. 

3.  Head. — Mouth  large.  Nostrils 
above  the  front  of  the  mouth.  Eyes 
rather  prominent.  Teeth  very  small 
and  pointed. 

Habits,  &c. — 

1.  Home. — Lives  mostly  in  ponds 
during  spring  and  early  summer,  and 
on  land  during  the  colder  seasons. 
Hibernates  in  sheltered  places  in  the 
winter,  during  which  time  it  requires 
no  food. 

2.  Movements. — Swims  by  undula- 
tory  movements  of  the  flattened  tail. 
Creeps  about  on  land.  Hind-legs 
not  adapted  for  leaping,  as  in  the 
frog. 

3.  Breathing. — Breathes  by  means 
of  lungs ;  hence,  when  in  water,  it  is 
obliged  to  come  to  the  surface  at  in¬ 
tervals  for  air.  A  certain  amount  of 
air  is  also  absorbed  from  the  water 
by  means  of  the  moist  skin. 

4.  Feeding. — The  newt  feeds  on 


Method. 


1.  Show  that  the  form  of  the  body 
is  peculiarly  adapted  for  progression 
in  water.  Compare  its  form  with 
that  of  a  fish. 

Note  the  difference  in  form  be¬ 
tween  the  male  and  the  female,  and 
the  brighter  colours  of  the  former. 

2.  Compare  the  legs  and  feet  with 
those  of  the  frog,  and  note  that  they 
are  not  adapted  for  swimming. 

3.  The  class  should  point  out  the 
chief  features  of  the  head,  and  tell 
the  advantage  of  prominent  eyes. 


1.  Seeing  that  newts  are  abundant 
in  almost  every  locality,  it  would  be 
well  to  encourage  children  to  search 
them  out  in  their  haunts. 


2.  The  method  of  progression,  both 
in  water  and  on  land,  should  be  care¬ 
fully  observed.  Point  out  the  ad¬ 
vantage  of  the  flattened  form  of  the 
tail. 

3.  Compare  the  breathing  with 
that  of  frogs  and  toads,  and  explain 
why  the  newt  dies  if  its  skin  is  al¬ 
lowed  to  get  dry,  as  it  does  on  ex¬ 
posure  to  the  summer  sun. 

4.  The  feeding  of  the  newt  should 


The  Newt 

The  Newt. — Continued. 
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Subject  Matter. 

worms  and  insects  and  in  spring  on 
the  tadpoles  of  the  common  frog. 
These  are  caught  between  the  small 
teeth,  and  then  swallowed  whole. 

Metamorphoses. — 

1.  Eggs. — The  eggs  are  laid  singly, 
on  the  leaves  of  water-plants,  during 


Method. 


be  observed,  and  compared  with  that 
of  the  frog. 


1.  The  process  of  egg-laying  and 
the  nature  of  the  eggs  should  be  Ob- 


1,  Egg  of  Newt  on  leaf;  2-9,  Successive  changes  within  the  egg;  10,  Gills  and  feet 
forming;  11,  With  gills  and  front  pair  of  feet;  12,  With  both  pairs  of  feet; 
13,  Perfect  Newt,  breathing  by  lungs. 
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The  Newt. — Continued. 


Subject  Matter. 

the  spring.  Each  egg  consists  of  an 
embryo,  surrounded  by  a  mass  of 
jelly-like  substance. 

2.  Development.  —  The  embryo 
elongates,  forming  a  little  fish -like 
creature,  which  escapes  from  its  gela¬ 
tinous  envelope  and  lives  in  the 
water.  It  is  now  called  a  tadpole. 

Feathery  gills  are  soon  developed. 
These  project  behind  the  head,  on 
either  side,  and  enable  the  tadpole 
to  obtain  air  from  the  water.  At 
this  stage  its  lungs  have  not  devel¬ 
oped,  and  the  tadpole  does  not  need 
to  come  to  the  surface  for  air. 

After  a  time  the  fore-legs  begin  to 
grow;  and,  later,  the  hind-legs  ap¬ 
pear.  The  tail  is  permanent,  but 
the  gills  gradually  disappear  as  the 
lungs  develop.  Thus  the  aquatic 
and  gill-breathing  tadpole  gradually 
becomes  an  amphibious  and  lung¬ 
breathing  newt. 

Classification. — 

The  newt  is  a  cold-blooded  amphi¬ 
bian,  belonging  to  the  same  class  as 
frogs  and  toads,  all  of  which  under¬ 
go  metamorphoses.  Not  a  reptile 
(reptiles  do  not  undergo  metamor¬ 
phoses). 

Black-Boai 

Structure. — 

1.  Body.—  Long  and  narrow.  Skin 
soft  and  moist. 

2.  Limbs. — Legs  short.  Toes  slen¬ 
der.  No  web. 

3.  Head.  Mouth  large.  Eyes  pro¬ 
minent.  Nostrils  above  the  mouth. 
Teeth  small  and  sharp. 

Habits,  &c. — 

1.  Home. — Lives  mostly  in  ponds. 

2.  Movements. — Swims  by  means 
of  tail.  Creeps  on  land. 


Method. 


served  in  the  spring.  Compare  the 
eggs  with  those  of  the  frog. 

2.  All  the  changes  through  which 
the  young  newt  passes  should  be  ob¬ 
served  during  the  summer  months. 
The  children  should  be  encouraged  to 
observe  these  at  frequent  intervals, 
and  to  make  a  note,  with  date,  of 
each  change  observed  ;  and  to  illus¬ 
trate  these  notes  with  simple  outline 
sketches,  taken  at  the  same  time. 

The  development  of  the  newt 
should  be  compared  with  that  of  the 
frog,  and  the  differences  noted,  es¬ 
pecially  as  to  the  order  in  which  the 
limbs  appear,  and  the  permanence  of 
the  tail. 


Note  that  the  newt  is  a  vertebrate 
animal,  of  which  the  chief  divisions 
are: — 

1.  Mammals.  4.  Amphibians. 

2.  Birds.  5.  Fishes. 

3.  Reptiles. 

D  SUMMAHY. 

3.  Breathing. — By  means  of  lungs. 

4.  Feeding. — Feeds  on  worms  and 
insects. 

Changes. — 

1.  Eggs. — Laid  during  the  spring 
on  water-plants. 

2.  Changes. — At  first  a  tadpole, 
with  no  limbs,  and  breathing  by  gills. 
Legs  afterwards  formed,  and  lungs 
take  the  place  of  gills. 


The  Newt 

NOTES  FOR  COMPOSITION  LESSONS. 
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I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  newt  has  a  long  narrow  body. 

(2)  It  has  four  short  legs. 

(3)  It  has  a  tapering  tail. 

(4)  The  newt  has  a  long  narrow  body,  with  four  short  legs  and 

a  tapering  tail. 

B.  (1)  Newts  have  spots  on  their  bodies. 

(2)  Newts  come  from  eggs. 

(3)  Newts’  eggs  are  found  in  ponds. 

(4)  Newts  have  spots  on  their  bodies  and  come  from  eggs  which 

are  found  on  the  leaves  of  water-plants  in  ponds. 

C.  (1)  The  newt  changes  its  shape  both  before  leaving  the  egg  and 

after  leaving  it. 

(2)  Its  gills  and  legs  grow  afterwards. 

(3)  Its  gills  gradually  disappear  later  on. 

(4)  The  newt  changes  its  shape  both  before  leaving  the  egg 

and  after  leaving  it,  but  its  gills,  which  gradually  dis¬ 
appear  later  on,  and  its  legs  grow  afterwards. 

[I.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Newt.  Let  children  sound  the  word  new  first,  then  add  t. 

(3)  Narrow.  Get  children  to  supply  words  to  group  with 

narrow,  as  sparrow,  arrow,  barrow,  &c. 

(4)  Build  up  the  words  tapering,  bodies,  leaving,  afterwards. 

(5)  Let  children  copy  words  into  exercise  books. 
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NOTES  FOR  COMPOSITION  LESSONS.  -  Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Blind-worm 
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NOTES  FOR  THE  TEACHER. 

The  newt  is  one  of  the  tailed  amphibians,  Urodela,  and  with  its  near 
relatives  the  salamanders,  and  its  cousins  the  frogs  and  toads,  forms  a 
distinct  group  of  animals  intermediate  between  fish  and  reptiles.  They  are 
sometimes  called,  very  appropriately,  amphibians,  from  their  mode  of  life, 
and  sometimes  they  are  called  batrachians,  a  name  which  is  more  correctly 
used  for  frogs  and  toads.  They  are  cold  blooded.  The  skin  is  mostly  soft 
and  moist,  and  without  hair  or  scales.  They  have  limbs,  and  they  breathe  by 
lungs,  or  they  have  more  or  less  persistent  gills.  The  amphibians  have  also  an 
immature  or  larval  condition,  which  they  usually  pass  in  water,  and  a  com¬ 
plete  or  adult  condition,  which  is  passed,  at  least  part  of  it,  on  the  land. 

The  bodies  of  the  tailed  amphibian  are,  as  a  rule,  long  and  rounded ;  their 
limbs  are  small,  the  hind-limbs  being  sometimes  wanting,  but  they  aid  them 
in  moving  on  land,  and  sometimes  also  assist  their  motion  through  the  water. 
The  newts  form  a  large  group  of  animals  of  aquatic  habits,  spread  over 
Europe,  Northern  Asia,  and  North  America.  They  are  the  only  members  of 
the  tailed  amphibian  order  found  within  the  limits  of  the  British  Isles. 

The  Great  Water  Newt  (Triton  cristatus),  the  largest  of  the  British 
species,  grows  to  a  length  of  six  inches,  and  is  not  at  all  uncommon  in  the 
ponds  and  ditches.  It  preys  on  worms  and  insects,  in  spring  it  devours  the 
tadpoles  of  the  frog,  and  eats  even  the  smaller  species  of  Tritoni.  It 
rarely  leaves  the  water,  and  during  winter  remains  torpid  at  the  bottom  of  the 
pond  or  ditch.  The  male  has  a  back  crest  during  the  breeding  season,  which 
disappears  in  winter.  The  upper  parts  of  their  bodies  are  blackish-brown,  with 
darker  round  spots,  and  the  under  are  of  a  bright  reddish-orange  with  round 
black  spots.  They  cast  their  skins. 

The  Common  Newt  is  abundant  in  every  English  pond  and  ditch  where  the 
water  is  sufficiently  clear,  and  ranges  all  over  Europe,  except  the  south  of 
France,  Spain,  and  Portugal.  It  measures  about  three  and  a  quarter  inches 
in  length,  and  has  an  almost  perfectly  smooth  skin.  The  upper  parts  are 
brown  or  olive  in  colour,  and  are  marked  with  darker  spots.  Five  dark 
streaks  run  lengthwise  along  the  head.  The  under  parts  are  yellowish  with 
a  median  orange  or  reddish  zone,  marked  with  black  spots. 

These  animals  live  in  the  water  during  the  breeding  season ;  when  that  is 
past  some  of  the  species  live  for  the  rest  of  the  summer  on  land.  The  females 
lay  their  eggs  generally  about  May  or  June.  They  deposit,  as  a  rule,  a  single 
egg  on  a  leaf,  which  they  then  fold  backwards,  so  that  the  edges  adhere  and 
protect  the  egg. 


THE  BLIND- WORM. 

Requirements. — A  live  blind-worm,  also  a  large  picture  of  the 
blind-worm  and  its  skeleton. 


Subject  Matter. 

Structure.— 

1.  Body. — Long  and  slender — like 
that  of  a  snake.  Tapering  behind. 
No  limbs. 

2.  Covering. — Covered  with  over¬ 
lapping  scales,  the  free  edges  of  which 
are  turned  backwards.  The  scales 
are  shed  at  intervals. 


Method. 


This,  like  all  lessons  in  natural 
history,  should  be  a  lesson  of  observ¬ 
ation. 

Blind-worms  are  easily  obtained 
after  a  little  searching,  and  may  be 
kept  alive  for  years  if  properly  cared 
for. 
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The  Blind- worm. — Continued. 


Subject  Matter. 

3.  Head. — With  small,  bright  eyes. 
The  mouth  is  wide,  and  furnished 
with  very  small,  pointed  teeth.  The 
tongue  is  long,  and  notched  at  the 
tip. 

Habits,  &c. — 

1.  Habitat. — The  blind-worm  lives 
in  banks,  and  on  heaths  and  wild 
places.  It  seeks  shelter  under  stones 
and  in  holes  during  the  night,  and 
often  during  the  hottest  part  of  the 
day. 

2.  Movements. — It  glides  along  the 
ground,  pushing  itself  onwards  by 
means  of  the  scales  on  its  under  side. 
These  scales  are  moved  by  the  ribs 
in  the  fore  part  of  the  body. 

3.  Feeding. — The  blind-worm  feeds 
on  worms  and  slugs,  and  generally 
seeks  its  food  soon  after  sunrise.  It 
catches  its  prey  by  means  of  its  small 
teeth,  and  swallows  it  whole. 

4.  Young. — The  female  produces 
about  a  dozen  or  more  young,  which 
are  at  first  almost  white,  but  the 
colour  gradually  becomes  darker  as 
age  advances.  They  do  not  require 
the  mother’s  care,  but  shift  for  them¬ 
selves  from  the  first. 

Classification. — 

The  blind-worm,  though  much  like 
a  snake  in  appearance,  is  really  a 
lizard.  Lizards  generally  have  four 
limbs,  but  the  blind-worm  has  none. 
It  differs  from  snakes  in  that  it  has 
eyelids,  and  its  tongue  is  only  slightly 
notched. 


Method. 


The  description  of  the  creature 
should  be  given  by  the  children, 
rather  than  the  teacher ;  and  com¬ 
parisons  made  between  it  and  the 
common  snake. 

If  possible  the  children  should  be 
taken  to  some  heath  or  common,  and 
encouraged  to  search  for  the  blind - 
worm.  It  may  be  seen  basking  in 
the  sun,  or  sometimes  hiding  under 
stones,  or  in  holes  in  walls  and  banks. 

The  blind-worms  obtained  should 
be  kept  in  a  large  glass  case,  the 
bottom  of  which  should  be  covered 
with  moss  and  stones. 

The  children  should  be  encouraged 
to  feed  them  with  slugs ;  and  the 
creatures  will  soon  become  so  tame 
that  they  will  take  their  food  from 
the  hand. 

Even  the  young  may  be  success¬ 
fully  reared  in  captivity  if  regularly 
fed  with  small  slugs  at  first. 


The  blind-worm  should  be  exam¬ 
ined  side  by  side  with  the  snake,  and 
the  difference  in  appearance  and 
habits  noted. 


Black-Boabd  Summary. 


Structure.— 

1.  Body.  —  Long  and  narrow — 
snake-like.  No  limbs. 

2.  Covering. — Scales.  These  are 
thed  at  invervals. 

3.  Head. — Eyes  small  and  bright. 
Mouth  wide.  Teeth  small.  Tongue 
notched. 


Habits,  &c. — 

1.  Found  on  banks,  heaths,  &c. 

2.  Moves  by  means  of  its  scales. 

3.  Feeds  on  slugs  and  worms. 

4.  Young  produced  alive. 


The  Blind-worm 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  blind-worm  has  a  long ,  round,  slender  body. 

(2)  Its  body  tapers  towards  the  tail. 

(3)  It  is  like  the  snake  in  shape. 

(4)  The  blind-worm  has  a  slender  body  which  tapers  towards 

the  tail  like  that  of  the  snake. 

B.  (1)  The  blind- worm  has  a  backbone. 

(2)  Its  backbone  runs  through  its  body  from  end  to  end. 

(3)  The  blind- worm  has  no  limbs. 

(4)  The  blind-worm  has  a  backbone  which  runs  through  its 

body  from  end  to  end ;  but  it  has  no  limbs. 

C.  (1)  The  blind-worm  can  bend  its  body  in  any  direction. 

(2)  The  blind-worm  cannot  walk. 

(3)  It  glides  through  the  grass  easily. 

(4)  The  blind-worm  cannot  walk  but  it  glides  through  the 

grass  easily. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Towards.  Draw  attention  to  the  sound  (to-ards). 

(3)  Through.  Compare  rough  with  through  to  show  the  differ¬ 

ence  in  sound  of  rough  when  th  is  placed  before  it 
(ruf—roo). 

(4)  Direction.  Build  up  word.  Draw  attention  to  the  sound 

of  tion  (shun)  and  compare  mention,  portion,  &c. 

(5)  Let  children  copy  out  words  in  exercise  books. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Blind-worm 


1,  Skeleton  of  Blind-worm  ;  2,  Blind-worm  ;  3,  Head  of  Blind-worm  (enlarged); 
4,  Head  of  Snake;  5,  Tongue  of  Blind-worm;  6,  Tongue  of  Snake. 


NOTES  FOR  THE  TEACHER. 

The  Blind-worm  or  Slow- worm  (Anguisfragilis)  has  no  external  appearance 
of  limbs ;  indeed,  its  appearance  is  thoroughly  serpent-like,  and  it  is  usually, 
though  quite  erroneously,  looked  on  as  a  dangerous  and  venomous  animal. 
This  is  a  complete  mistake,  as  the  teeth  of  the  animal  are  so  small  that  they 
could  not  even  pierce  a  man’s  skin.  It  lives  upon  worms,  insects,  and  snails, 
and  hibernates.  Its  scales  are  rounded,  and  are  arranged  on  the  back  in  sets 
of  five,  forming  squares,  with  one  at  each  corner  and  one  in  the  middle.  This 
arrangement  is  sometimes  spoken  of  as  quincuncial.  On  the  sides  the  scales 
are  arranged  in  transverse  rows.  The  ears  are  usually  covered  with  skin,  the 
palate  has  no  teeth,  and  the  eyes  are  furnished  with  movable  eyelids,  and  the 
tongue  is  free,  fleshy,  and  slightly  notched.  The  animal  reaches  a  length  of 
from  ten  to  fourteen  inches,  and  is  of  almost  equal  thickness  throughout. 
Though  snake-like,  it  is  no  snake,  but  one  of  the  family  of  snake-like  lizards, 
Anguidos.  It  is  therefore  most  closely  related  to  the  English  Sand  Lizard, 
(Lacerta  agilis),  and  more  closely  still  to  the  skinks. 

These  animals  are  very  timid  when  first  caught,  and  they  contract  their 
muscles  so  forcibly  that  they  become  stiff  and  easily  broken.  In  June  or  July 
the  female  produces  from  seven  to  thirteen  living  young.  From  the  moment 
of  their  birth  these  are  exceedingly  active,  and  soon  learn  to  feed  by  them¬ 
selves.  Like  other  viviparous  reptiles,  the  female  is  very  fond  of  basking  in 
the  sun. 

The  Lizards,  to  which  order  the  blind-worm  belongs,  together  with  their 
near  relations  the  crocodiles,  snakes,  and  tortoises,  make  up  the  division 
of  animals  known  as  the  reptiles.  The  reptiles  resemble  birds  in  so  many 
respects,  that  by  some  naturalists  birds  and  reptiles  have  been  grouped 
together. 
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THE  SHARK. 

Requirements. — Picture  of  a  shark.  Specimen  of  shark’s  skin 
and  teeth.  A  herring  and  a  skate  for  comparison. 


Subject  Matter. 


Method. 


Structure. — 

1.  General  form.  —  The  body  is 
thick  in  front,  but  tapers  gradually 
towards  the  tail.  The  head  also 
tapers  into  a  pointed  snout.  It  is 
the  largest  of  all  fishes. 

!  2.  Mouth. — The  mouth  is  not  sit¬ 
uated  in  front,  as  with  most  fishes, 
but  at  the  under  side  of  the  head, 
and  is  armed  with  several  rows  of 
sharp  teeth,  which  are  replaced  as 
they  are  worn  away. 

3.  Tal. — The  tail,  also,  differs  from 
that  of  most  fishes,  for  its  lobes  are 
Unequal,  the  upper  one  being  much 
longer  than  the  lower. 

4.  Fins. — The  fins  are  composed  of 
a  membrane,  supported  by  gristly 
rays,  and  covered  with  skin. 

5.  Skin. — The  skin  is  not  covered 
with  scales,  as  is  the  case  with  most 
fishes,  but  is  very  hard  and  tough, 
and  contains  a  large  number  of  little 
bony  masses,  which  make  it  very 
rough. 

6.  Gills. — The  shark  breathes  by 
gills,  but  these  are  not  composed  of 
fringe-like  layers,  like  those  of  most 
fishes,  but  resemble  pouches.  Nor 
are  they  covered  by  gill-flaps,  but 
are  quite  concealed  within  the  body. 
The  gills  have  the  power  of  extract¬ 
ing  air  from  water. 

7.  The  Skeleton. — The  shark  is  a 
vertebrate  animal.  Its  skeleton, 
however,  is  not  formed  of  true  bone, 
but  is  composed  of  a  hard,  gristly 
substance,  like  the  skeletons  of  rays 
and  skates. 

Habits,  &c. — 

_  1-  Habitat. — Sharks  are  found  prin¬ 
cipally  in  tropical  seas,  but  they  often 
make  their  appearance  near  our  own 
coasts. 


1.  Show  that  the  form  of  the 
shark  is  peculiarly  adapted  for  pro¬ 
gression  in  water.  Compare  its  form 
with  that  of  a  boat.  Explain  that 
the  whale  which  is  much  larger  than 
the  shark,  is  not  a  fish. 

2.  Compare  the  mouth  of  the  shark 
with  that  of  a  herring,  and  show  a 
specimen  of  shark’s  teeth. 


3.  Compare  the  form  of  the  tail 
with  that  of  the  skate,  and  contrast 
with  that  of  the  herring. 

4.  Illustrate  the  nature  of  the  fins 
by  those  of  the  skate,  which  they  re¬ 
semble. 

5.  Show  the  skin  of  the  skate,  and 
let  its  roughness  be  observed.  Also 
show,  if  possible,  a  piece  of  shark’s 
skin,  either  fresh  or  dry. 


6.  Show  the  gills  of  a  herring,  and, 
if  possible,  compare  with  those  of  the 
skate;  and  point  out  the  gill-cover3 
in  the  former,  and  the  gill-slits  in 
the  latter. 

_  Contrast  gills  with  the  lungs  of 
air-breathing  animals. 

7.  The  nature  of  the  shark’s  skele¬ 
ton  may  be  illustrated  by  means  of 
a  few  bones  obtained  from  the  skate. 


1.  Question  as  to  the  kind  of  sharks 
found  off  the  west  of  Ireland,  and 
why  they  are  sought. 


The  Shark 

The  Shark. — Continued. 
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Subject  Matter. 

2.  Feeding. — They  are  carnivorous 
and  very  voracious  fishes,  often  at¬ 
tacking  and  devouring  human  beings. 
The  mouth  being  on  the  under  side 
of  the  head,  they  have  to  turn  them¬ 
selves  over  when  they  attack  a  crea¬ 
ture  that  floats  on  the  surface. 

3.  Breathing.  —  The  shark,  like 
fishes  in  general,  appears  to  be  always 
drinking;  but  the  water  that  is  taken 
in  at  the  mouth  does  not  pass  into 
the  stomach.  It  flows  through  the 
gills,  and  then  escapes  through  open¬ 
ings  behind  the  head.  The  shark 
has  five  slits  on  each  side  for  the 
water  to  pass  out. 

Uses  of  the  Shark.— 

Although  so  much  dreaded,  the 
shark  has  many  uses. 

The  dried  skin  is  so  hard  and 
rough  that  it  is  used  for  polishing 
wood  and  other  materials. 

A  large  quantity  of  gelatine  is  also 
extracted  from  the  fins  by  boiling. 

The  liver,  too,  yields  a  large  quan¬ 
tity  of  valuable  oil. 


Method. 


2.  Elicit  that  the  peculiar  position 
of  the  shark’s  mouth  necessitates 
this  strange  mode  of  capturing  its 
prey. 


3.  The  respiration  of  a  fish  would 
be  better  understood  if  a  live  fish 
could  be  shown  to  the  class.  A  gold¬ 
fish  in  a  globe  of  water  would  an¬ 
swer  the  purpose  well. 


If  possible,  specimens  of  skin,  gela¬ 
tine,  and  oil  from  the  shark  should 
be  shown. 


Black-Boaed  Summary. 


Structure.— 

1.  Form. — Tapering  at  both  ends. 

2.  Mouth. — On  under  side  of  head. 
Teeth  sharp,  and  in  several  rows. 

3.  Tail. — Of  two  unequal  parts. 

4.  Fins. — Composed  of  membrane, 
supported  by  gristly  rays. 

5.  Shin. — Tough.  No  scales,  but 
contains  bony  points. 

6.  Gills. — Pouch-like. 

7.  Skeleton. — Not  of  true  bone,  but 
of  a  hard,  gristly  substance. 


Habits,  &c. — 

1 .  Lives  principally  in  tropical  seas. 

2.  A  flesh-eating  fish. 

3.  Breathes  by  means  of  gills. 

Uses.— 

1.  Skin  u  ed  for  polishing. 

2.  Fins  for  gelatine. 

3.  Oil  obtained  from  the  liver. 


NOTES  FOR  THE  TEACHER. 

Sharks,  dog-fishes,  and  rays,  form  the  lowest  of  the  four  great  sub-classes 
into  which  fishes  are  divided,  the  Elasmobranchii,  a  class  of  fishes  so  called 
because  the  gills  are  divided  into  a  number  of  separate  compartments  or 
pouches  by  plates,  and  open  by  separate  external  clefts,  usually  five.  All  the 
representatives  of  this  sub-class  have  a  cartilaginous  internal  skeleton.  They 
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1,  Shark;  2,  Head  of  Herring,  showing  gill-covers;  3,  Head  of  Shark,  showing  gill- 
slits;  4,  Herring  scales;  5,  Scales  of  Shark;  6,  Side  fin  of  Shark;  7,  Back  fin  of 
Shark  ;  8,  Fin  of  Salmon. 

form  an  order,  the  Selachii,  all  the  members  of  which  exist  on  animal  sub¬ 
stances,  and  some  of  which,  like  the  shark,  are  amongst  the  most  predacious 
of  creatures,  seizing  and  devouring  every  living  thing  they  encounter.  The 
teeth  of  sharks  are  sharply  pointed  and  separate,  and  are  arranged  in  several 
rows.  The  innermost  rows  are  used  chiefly  to  replace  the  outermost  as  they 
are  worn  away  and  shed.  The  teeth  of  rays  and  skates  are  blunt  and  joined 
together,  forming  surfaces  better  suited  for  grinding  or  crushing.  The  great 
majority  of  the  sharks  bring  forth  their  young  alive.  The  eggs  of  the  other 
members  of  the  group  are  in  a  horny  case,  furnished  at  the  corners  with  long 
filaments,  by  means  of  which  they  fasten  themselves  to  the  stems  of  sea-weed 
and  to  other  bodies.  Most  of  these  animals  are  of  the  sea,  but  some  of  the 
species  ascend  rivers  for  hundreds  of  miles;  and  in  Lake  Nicaragua,  and  in 
Viti  Levu  Lake — the  Fiji  Islands,  there  are  sharks  dwelling  permanently  in 
fresh  water. 


THE  COCKROACH. 

Requirements. — A  few  live  cockroaches  in  a  glass,  including, 
if  possible,  the  male,  the  female,  a  newly-emerged  (light-coloured) 
specimen,  and  a  young  one.  Also  an  egg-case.  A  large  diagram  of 
the  cockroach  will  also  be  useful,  and  examples  of  other  insects  for 
comparison. 


[ Continued  on  page  173, 


The  Shark 

NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a 

complete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  shark  is  a  huge  fish. 

(2)  It  has  a  pointed  snout. 

(3)  Its  tail  turns  upwards  and  is  divided  into  two  unequal 

parts. 

(4)  The  shark  is  a  huge  fish  with  a  pointed  snout  and  a  tail 

which  turns  upwards. 

B.  (1)  The  shark  has  large  fins  on  its  back  and  sides. 

(2)  Its  tail-fin  is  divided  into  two  unequal  parts. 

(3)  Its  skin  contains  a  large  number  of  little  bony  masses. 

'4)  The  shark  has  large  fins  on  its  back  and  sides,  also  a  tail- 
fin,  which  is  divided  into  two  unequal  parts,  and  its  skin 
contains  a  large  number  of  little  bony  masses. 

C.  (1)  The  shark’s  mouth  is  on  the  underside  of  its  head. 

(2)  It  contains  very  sharp  teeth. 

(3)  Its  teeth  are  placed  in  rows. 

(4)  The  shark’s  mouth  is  on  the  under-side  of  its  head  and 

contains  very  sharp  teeth  which  are  placed  in  rows. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Huge.  Draw  attention  to  the  alteration  in  the  sound  of 

g  when  e  is  added,  hug,  huge.  Compare  rag,  rage,  stag, 
stage ;  also  point  out  that  the  addition  of  e  lengthens  the 
vowel  sound  of  u  in  huge ;  of  a  in  rage,  &c. 

(3)  Snout,  mouth.  Get  children  to  give  words  to  group  with 

these,  as  spout,  south. 

(4)  Let  children  copy  words  into  exercise  books. 

(  C 185 ) 
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NOTES  FOE  COMPOSITION  LESSONS. — Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Cockroach 

The  Cockroach. — Continued. 
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Subject  Matter. 


Structure. — 


Method. 


1.  Body. — Composed  of  three  parts 
— head,  thorax,  and  abdomen.  The 
thorax  is  made  up  of  three  ring-like 
segments,  and  the  abdomen  of  several 
such  segments,  the  last  of  which  is 
provided  with  spiny  appendages. 

The  body  is  covered  with  a  brown 
homy  skin,  and  is  broader  in  the 
female. 

2.  Head. — Provided  with  a  pair 
of  compound  eyes ;  a  pair  of  long, 
slender,  jointed  antennae  or  feelers ; 
a  pair  of  strong  jaws,  which  work 
horizontally ;  and  various  other  ap¬ 
pendages. 

3.  Limbs. — The  cockroach  has  six 
legs,  each  composed  of  jointed  parts ; 
one  pair  attached  to  each  segment  of 
the  thorax.  The  feet  are  made  up 
of  several  joints,  and  terminate  in 
hooked  claws. 

It  has  also  two  pairs  of  wings,  the 
upper  or  fore  pair  formed  of  a  brown 
homy  substance,  and  the  under  or 
hind  pair  of  a  thin  membrane,  sup¬ 
ported  by  veins  or  rays.  The  under 
pair,  which  are  folded  beneath  the 
others,  constitute  the  true  flying 
organs,  while  the  outer  wings  are 
essentially  protective.  The  wings 
are  well  developed  only  in  the  male. 
In  the  female  they  are  rudimentary. 


1.  Note  that  this  division  of  the 
body  is  characteristic  of  all  insects, 
some  of  which  should  be  shown  for 
comparison. 


2.  Note  that  compound  eyes, 
jointed  antennae,  and  horizontal 
jaws,  are  general  characteristics  of 
insects. 


3.  Compare  with  the  legs  of  other 
insects,  and  point  out  that  the  general 
structure  and  mode  of  attachment  is 
the  same  in  all. 

Compare  the  wings  with  those  of 
various  other  insects,  and  especially 
with  those  of  beetles,  which  are  some¬ 
what  similar,  though  the  under  wings 
are  folded  in  a  different  manner. 
Compare  the  cockroach  with  a  grass¬ 
hopper  and  a  locust,  and  note  that 
it  belongs  to  the  same  order  as  these 
insects,  and  that  it  is  not  a  beetle. 


Habits,  &c. — 

1.  Nocturnal. — The  cockroach  is 
nocturnal  in  its  habit.  It  hides  in 
dark  and  warm  places  during  the 
day,  and  runs  abroad  in  search  of 
food  at  night.  The  male  occasion¬ 
ally  flies. 

2.  Feeding. — It  feeds  on  solid  food, 
and  will  partake  of  almost  all  the 
substances  we  ourselves  eat.  Its 
food  is  bitten  between  its  jaws,  and 
the  process  of  digestion  is  carried  on 
with  the  aid  of  a  gizzard  and  a 
stomach. 

3.  Egg-laying. — The  eggs  of  the 


1.  Point  out  particularly  the 
warmth-loving  nature  of  the  cock¬ 
roach,  and  explain  that  it  was  intro¬ 
duced  into  our  country  by  ships  from 
warmer  countries  in  the  East. 

2.  Compare  with  insects,  such  as 
the  butterfly  and  the  housefly,  which 
live  on  liquids  only,  and  are  provided 
with  a  sucking-tube,  and  have  no 
gizzard. 

3.  Show  a  specimen  of  the  egg- 
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The  Cockroach. — Continued. 


Subject  Matter. 

cockroach  are  contained  in  a  purse¬ 
like  case,  which  is  carried  about  by 
the  female,  attached  to  the  tip  of  the 
abdomen,  for  some  days  before  it  is 
finally  deposited. 

4.  Growth.  —  The  young  of  the 
cockroach  is  much  like  the  full- 
grown  insect  in  form  and  appear¬ 
ance,  but  the  wings  are  not  de¬ 
veloped.  As  it  grows  it  casts  its 
skin  at  intervals,  but  does  not  pass 
through  the  marked  changes  of  form 
that  characterize  most  insects :  it 
has  no  quiescent  period. 


Method. 


purse,  and  point  out  particularly  its 
elasticity,  which  causes  it  to  close 
after  the  escape  of  each  of  the  young. 

4.  Point  out  that  the  metamorpho¬ 
ses  of  the  cockroach  are  not  defined 
by  well-marked  stages.  Contrast 
with  the  butterfly  and  other  insects 
in  which  the  changes  are  well 
marked. 


Black-Board  Summary. 


Structure. — 

1.  Body. — Composed  of  three  dis¬ 
tinct  parts. 

2.  Head. — Provided  with  com¬ 
pound  eyes,  antennae,  and  jaws. 

3.  Limbs. — Three  pairs  of  jointed 
legs,  with  claws;  and  two  pairs  of 
wings. 


Habits,  &c. 

1.  A  night-loving  insect. 

2.  Feeds  on  solid  substances. 

3.  Eggs  contained  in  a  purse. 

4.  Growth. — Does  not  pass  through 
well-marked  changes  as  it  grows. 


NOTES  FOR  THE  TEACHER. 

The  Cockroach  of  our  kitchen  is  one  of  the  family  Blattidae.  It  belongs 
to  the  Orthoptera,  an  order  which  includes  ali  the  insects  that  do  not  undergo 
distinct  metamorphoses,  and  have  a  mouth  adapted  for  biting.  The  order, 
which  is  poor,  in  comparison  with  some  of  the  other  orders,  in  the  number  of 
species  it  includes,  contains  some  of  the  most  interesting  forms  of  insect  life,  and 
the  various  groups  which  compose  it  present  such  diversities  of  characters  as 
to  render  it  almost  impossible  to  say  much  regarding  them  in  general. 

In  this  order  the  lower  lip  ( labium )  shows  two,  and  in  some  cases  four 
distinct  lobes  in  front;  and  though  the  parasitic  forms  are  entirely  without 
wings,  the  great  majority  of  the  species  have  four  wings.  According  to  the 
character  of  the  wings,  the  orthoptera  are  divided  into  two  sub-orders.  In 
one  of  these  sub-orders,  the  two  pairs  of  wings  are  membranous,  very  much 
alike,  and  serve  as  organs  of  flight.  This  sub-order  includes  such  short-lived 
forms  as  the  May-flies  or  Day-flies,  and  forms  like  the  Dragon-flies,  re¬ 
markable  for  their  beauty. 

The  sub-order  to  which  the  cockroach  belongs  is  distinguished  from  the 
other  by  having  the  front  and  back  pairs  of  wings  unlike.  The  front  pair  are 
leathery  or  horny,  and  form  a  kind  of  protective  covering  for  the  hind-wings, 
which  are  membranous,  and  have  as  a  rule  their  front  portion  of  a  different 
texture  from  their  hinder  portion.  Most  of  the  species  belonging  to  this  sub¬ 
order  have,  too,  the  end  piece  of  the  lower  lip  more  completely  divided. 

This  sub-order  is  known  as  the  True  Orthoptera,  and  includes  two  series  of 
tribes  distinguished  by  differences  in  the  character  of  their  hind-legs.  Where 
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1,  Male  Cockroach :  2,  Female  Cockroach ;  3,  Head  of  Cockroach,  front  view ;  4,  Head 
of  Cockroach,  side  view;  5,  Wings  of  Male  Cockroach  ;  6,  Egg-purse  of  Female 
Cockroach ;  7,  Leg  of  Cockroach ;  8,  Portion  of  antenna.  (Figs  3-8  on  enlarged 
scale.) 

these  are  adapted  for  leaping,  as  in  the  case  of  such  well-known  insects  as 
crickets,  locusts,  and  grasshoppers,  they  are  known  as  Jumpers  or  sallona. 
Where  the  legs  are  more  suited  for  running  or  walking,  as  is  the  case  with 
*  cockroaches,  earwigs,  and  the  curious  stick  and  leaf  insects,  they  are  called 

Runners,  cur soria.  .  ,  ,  , . 

The  cockroach  family  is  perhaps  the  most  active  of  these ;  hut  they  are  active 
chiefly  by  night,  and  during  the  day  lie  hidden  in  some  dark  corner  or  other. 
The  number  of  eggs  which  they  place  in  the  leathery  bags  they  prepare  for 
them  varies.  The  common  cockroach  places  only  sixteen,  but  some  species 
place  as  many  as  thirty  or  forty.  The  young,  when  hatched,  are  of  a  pale 
colour,  but  they  speedily  grow  darker.  They  are  said  to  cast  their  skin  abouj 
six  times  before  reaching  maturity. 
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THE  WATER-SPIDER. 

Requirements.— A  water-spider  in  an  aquarium  for  obser¬ 
vation.  A  picture  of  the  water-spider  and  its  nest. 


Subject  Matter. 


Method. 


Structure. 


1.  Body. — The  body  of  a  spider  is 
composed  of  two  distinct  parts,  the 
fore  division  consisting  of  head  and 
thorax,  and  the  hind  division  is  the 
abdomen.  These  two  parts  are  con¬ 
nected  by  a  very  narrow  waist.  Both 
the  thorax  and  the  abdomen  are 
composed  of  ring-like  segments,  as 
in  insects,  though  the  division  is  not 
always  distinct  externally. 

2.  Head. — The  head  is  provided 
with  eight  simple  eyes,  arranged  in 
two  rows  of  four;  and  two  pairs  of 
jaws,  by  which  the  spider  can  seize 
and  bite  its  prey. 

3.  Limbs. — The  spider  has  four 
pairs  of  legs.  Each  leg  is  composed 
of  several  parts,  which  are  jointed 
together,  and  terminates  in  curved 
claws.  It  has  also  a  fifth  pair  of 
appendages  (palpi)  which  look  much 
like  legs. 

4.  Spinnerets. — These  are  little 
organs,  six  in  number,  situated  at 
the  top  of  the  abdomen,  which  con¬ 
tain  a  viscid  fluid.  Each  spinneret 
is  perforated  by  a  number  of  holes, 
through  which  the  fluid  passes  in 
minute  threads,  afterwards  uniting 
into  a  single  thread. 


1.  Compare  the  body  of  a  spider 
with  that  of  an  insect.  Let  the  class 
point  out  the  important  differences, 
and,  at  the  same  time,  the  resem¬ 
blances. 

Care  should  be  taken  in  this  lesson 
to  note  all  the  important  differences 
between  spiders  and  insects. 

2.  Compare  with  the  head  of  those 
insects  which  have  been  studied  pre¬ 
viously,  and  especially  note  the  differ¬ 
ence  in  the  nature  of  the  eyes. 

3.  Again  note  the  difference  in 
the  number  of  limbs  in  spiders  and 
insects. 


4.  Recall  the  fact  that  the  spin¬ 
neret  of  a  caterpillar  is  situated  in 
the  head,  and  that  the  butterfly  does 
not  spin.  Illustrate  the  formation 
of  the  thread  by  drawing  out  a  viscid 
liquid,  such  as  a  very  thick  syrup,  or 
a  thick  gum. 


Habits,  &c. — 

1.  Its  Home. — The  water- spider, 
as  its  name  implies,  lives  in  water, 
and  may  be  seen  in  almost  every 
pond  and  stream.  It  creeps  about 
on  submerged  plants,  and  swims  by 
means  of  its  hairy  legs.  One  species 
constructs  a  silken  bell  beneath  the 
surface.  The  bell  has  always  its 
mouth  turned  down,  and  is  moored 
by  silken  threads  to  the  stems  and 
leaves  of  water-plants.  Sometimes 
the  water-spider  leaves  the  water, 


1.  The  movements  of  the  water- 
spider  should  be  observed  by  the 
class.  It  may  be  kept  alive  for  a 
long  time  in  an  aquarium,  and  the 
spinning  may  be  observed  with  ease. 

Illustrate  the  use  of  the  bell  by 
pushing  an  inverted  glass  down  into 
water,  and  showing  that  the  air  can¬ 
not  pass  out  as  long  as  it  remains 
inverted. 


The  Water-spider 

The  Water-spider. — Continued. 
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Subject  Matter. 


Method. 


and  roams  about  on  land  in  search 
of  food. 

2.  Breathing. — Although  the  water- 
spider  spends  most  of  its  time  below 
the  surface,  yet  it  has  no  gills,  but 
breathes  the  air  just  as  other  spiders 
do.  It  may  be  seen  frequently  com¬ 
ing  to  the  surface,  where  it  manages 
to  entangle  a  bubble  of  air  between 
its  legs  and  the  hairs  of  its  body. 
It  then  descends,  and  liberates  the 
bubble  in  its  bell.  This  is  repeated 
until  it  has  secured  sufficient  air  to 
maintain  its  respiration  for  some 
time. 

3.  Feeding. — The  water -spider 
feeds  on  insects,  which  are  some¬ 
times  eaten  within  the  bell.  Its 
mouth  is  provided  with  a  pair  of 
poison  glands,  with  the  aid  of  which 
it  can  kill  its  prey  almost  instantly. 

4.  Egg-laying. — The  female  lays  a 
number  of  small  eggs,  and  envelopes 
them  in  a  silken  cocoon.  This  cocoon 
is  sometimes  placed  within  the  bell, 
where  it  is  supplied  with  air  until 
the  young  are  hatched. 

5.  Growth. — The  young  spiders  are 
much  like  their  parents  in  form. 
They  do  not  undergo  metamorphoses 
as  they  pass  into  the  adult  stage. 


2.  Show  how  a  bubble  of  air  may 
be  pushed  under  water  by  means  of 
a  tuft  of  air,  such  as  that  of  a  camel- 
hair  brush. 

Explain  the  necessity  of  having 
the  bell  firmly  moored,  by  showing 
that  a  light  inverted  cup,  when  sub¬ 
merged,  will  either  rise  to  the  top 
again  or  topple  over. 


3.  Note  that  the  method  of  feed¬ 
ing  is  the  same  as  that  of  terrestrial 
spiders,  and  also  of  some  insects. 


4.  A  spider’s  cocoon,  containing 
eggs,  should  be  shown.  These  may 
be  found  in  almost  every  garden 
throughout  the  year. 


5.  This  important  point,  in  which 
spiders  differ  from  insects,  should  be 
carefully  impressed  by  recalling  the 
metamorphoses  of  the  latter. 


Black-Board  Summary. 


Structure.  — 

1.  Body.— -Composed  of  two  parts. 

2.  Head. — Furnished  with  eight 
simple  eyes,  and  two  pairs  of  jaws. 

3.  Limbs. — Four  pairs  of  long, 
jointed  legs. 

4.  Spinnerets. — At  the  tip  of  the 
abdomen. 


Habits,  &c.— 

1.  Home. — Lives  in  water,  where 
it  construe  a  silken  bell. 

2.  Breathing. — Carries  bubbles  of 
air  down  into  its  bell. 

3.  Feeding. — Eats  insects. 

4.  Eggs. — Laid  in  a  silken  cocoon. 

5.  Young. — Like  their  parents. 


NOTES  FOR  THE  TEACHER. 

Spiders  and  their  relations,  scorpions,  ticks,  mites,  &c. ,  form  that  division 
or  class  of  jointed  animals  known  as  the  Arachnida.  The  breathing  organs, 
when  such  are  present,  in  animals  of  this  class,  are  never  in  the  form  of  gills, 
but  take  the  form  of  lungs  or  air-sacs,  or  of  tubes  penetrating  from  the  out¬ 
side,  and  capable  of  breathing  air  directly. 
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1,  Water-spider;  2,  Head  of  Water-spider;  3,  Spider  in  cocoon;  4,  Jaws  of 
Water-spider;  5,  Spider  in  its  “diving-bell”. 

The  head  and  thorax  are  joined  together,  and  in  most  cases  the  upper  part  of 
the  united  body  is  covered  by  a  single  plate,  in  the  front  part  of  which  the 
eyes,  when  present,  can  be  seen.  The  eyes  are  simple,  and  vary  in  number 
according  to  the  family,  ranging  from  two  to  ten  or  twelve.  There  are  never 
more  than  four  pairs  of  limbs  that  can  be  employed  in  walking,  and  none  of 
these  ever  occur  on  the  segments  of  the  abdomen.  The  Arachnida  are  with¬ 
out  antennae,  these,  it  is  supposed,  being  represented  by  the  mandibles 
attached  to  the  front  of  the  head  just  above  the  mouth,  and  forming  the  only 
limbs  that  can  be  described  as  jaws.  These  are  generally  bent  down,  some¬ 
times  more  or  less  forward,  and  consist  of  two  joints,  the  lower  one  stout  and 
grooved,  the  upper  bent  and  joined  to  the  lower  in  such  a  way  that  it  can, 
when  required,  be  folded  into  the  groove,  and  when  erect  forms  a  cutting 
organ  opposed  to  the  similar  joint  on  the  other  side.  All  spiders  are  predatory, 
and  for  the  most  part  live  on  the  smaller  kinds  of  jointed  animals.  They 
bring  forth  eggs,  which  the  female  wraps  in  a  silken  bag,  and  guards  with 
more  or  less  anxiety.  The  young  are  like  their  parents  and  do  not  undergo 
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any  metamorphosis.  The  male  is  generally  the  smaller  of  the  two,  and  some¬ 
times  the  female  takes  advantage  of  her  superior  size  and  devours  her  mate. 

The  Water-spider  (Argyroneta  aquatica )  frequents  the  ponds  and  ditches 
in  the  British  Isles,  and  other  parts  of  Europe.  It  does  not  spin  a  snare  or 
web  like  the  common  House  Spider,  but  it  makes  for  itself  a  silken  case  or  cell 
in  which  it  can  lay  its  eggs,  and  to  which  it  can  retire  for  safety.  The  cocoon 
in  which  the  eggs  are  placed  is  usually  fixed  to  the  wall  of  the  cell  in  which 
the  little  creature  lives.  The  colour  of  the  water-spider  is  brown,  and  its 
body  is  covered  with  a  thick  growth  of  hair.  The  creature  furnishes  a  most 
curious  and  interesting  example  of  an  air-breathing  animal  which  nevertheless 
makes  its  home  under  the  water. 


THE  SHRIMP. 

Requirements.  —  Some  shrimps  for  distribution  among  the 
class.  A  picture  of  the  shrimp. 


Subject  Matter. 

Structure.— 

1.  Body. — The  body  of  the  shrimp 
is  made  up  of  several  segments,  con¬ 
nected  by  means  of  movable  joints. 
In  front  is  one  large  segment,  which 
consists  of  head  and  thorax.  Behind 
thi3  are  the  ring-like  segments  of  the 
abdomen. 

2.  Head. — The  head  is  provided 
with  two  very  long  horns  (antennas), 
a  pair  of  compound  eyes  at  the  sum¬ 
mits  of  two  movable  stalks,  a  pair  of 
biting  jaws  on  the  under  side,  and 
several  other  appendages,  used  either 
as  feelers  or  for  seizing  and  holding 
food. 

3.  Thorax. — The  thorax  has  five 
pairs  of  long,  jointed  legs,  the  fore¬ 
most  of  which  are  provided  with  a 
pair  of  pincers  at  their  extremities. 

The  gills  are  situated  at  the  bases 
of  these  limbs ;  and  the  eggs  of  the 
female  may  often  be  seen  attached 
to  the  under  surface  of  the  thorax. 

4.  Abdomen.  —  The  abdomen  is 
furnished  with  several  pairs  of  ap¬ 
pendages,  which  are  fringed  with 
hair  and  used  for  swimming.  The 
last  segment  has  the  appendages 
which  form  the  tail,  and  which  may 
be  spread  out  into  the  form  of  a  fan. 

5.  Covering.  —  The  body  of  the 
shrimp  is  covered  with  a  skin  which 
is  hardened  and  horny  in  character 


Method. 


1.  Compare  with  the  body  of  the 
insect  and  with  that  of  the  spider. 
Note  that  all  are  similar  in  that  they 
are  composed  of  ring-like  segments. 


2.  Let  the  class  point  out  the 
features  in  which  the  head  resembles 
that  of  an  insect  (compound  eyes, 
antennae,  &c.),  and  note  also  the 
various  features  in  which  they  differ. 


3.  Compare  with  spider  and  with 
insect  as  to  the  number  and  arrange¬ 
ment  of  the  legs. 

The  nature  of  the  gills  may  be 
shown  by  means  of  the  gills  from 
the  lobster,  which  are  very  similar. 

4.  These  appendages,  and,  in  fact, 
all  the  appendages,  should  be  sepa¬ 
rated  and  examined  by  the  class,  for 
which  purpose  they  should  be  laid  on 
pieces  of  white  paper. 


5.  A  portion  of  the  skin  should  be 
stripped  off,  and  its  horny  and  elastic 
nature  observed.  The  soft  and  flexible 
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Subject  Matter. 

except  at  the  junctions  of  the  seg¬ 
ments.  Thus  the  body  is  protected 
as  with  a  coat  of  mail,  and  yet  the 
parts  are  left  free  to  move.  The 
limbs  and  appendages  are  all  pro¬ 
tected  in  the  same  manner,  the  skin 
being  soft  at  every  joint.  The  shrimp 
has  no  internal  bony  skeleton. 

Habits,  &c. — 

1.  Movements.— The  shrimp  swims 
about  steadily  by  means  of  the  ap¬ 
pendages  (swimmerets)  of  the  abdo¬ 
men,  and  walks  on  the  bottom  of  the 
sea  by  means  of  its  ten  legs.  If 
attacked,  or  threatened,  from  before, 
it  spreads  out  its  fan-like  tail,  and 
suddenly  doubles  its  hindmost  ap¬ 
pendages  under  its  body.  This 
causes  it  to  dash  quickly  backwards. 
This  motion  is  often  repeated  several 
times  in  rapid  succession. 

2.  Breathing.  —  It  breathes  by 
means  of  several  pairs  of  feathery 
gills,  situated  under  cover  of  the 
skin  of  the  thorax,  and  attached  to 
the  bases  of  the  legs.  The  move¬ 
ments  of  the  legs  and  other  appen¬ 
dages  cause  a  constant  current  of 
water  around  the  gills,  which  absorb 
the  air  contained  in  it. 

3.  Feeding. — The  shrimp  feeds  on 
all  manner  of  animal  and  vegetable 
matter,  which  it  bites  by  means  of 
its  horizontal  jaws. 

Black- Boa  i 

Structure. — 

1.  Body. — Composed  of  several 
segments. 

2.  Head.  —  With  stalked,  com¬ 
pound  eyes ;  long  horns  and  jaws. 

3.  Thoi-ax. — With  five  pairs  of 
legs. 

4.  Abdomen. — With  swimming  or¬ 
gans  (paddles). 

5.  Covering. — A  hardened  skin. 


Method. 

skin  at  the  various  joints  should  also 
be  noted. 


1.  These  movements  should  be 
observed  if  live  shrimps  can  be 
obtained.  If  not,  a  river  crayfish 
will  answer  the  purpose  well,  as  its 
habits  are  much  the  same. 


2.  Compare  the  process  of  respi¬ 
ration  with  that  of  a  fish.  Remind 
the  class  that  gills  can  perform  their 
function  only  when  surrounded  by 
water,  as  the  air  is  absorbed  from 
the  water. 


3.  The  mode  of  feeding  may  be 
illustrated  by  means  of  the  crayfish, 
if  one  can  be  obtained. 

3  Summary. 

Habits,  &c.— 

1.  Movements. — Walks  on  its  ten 
legs.  Swims  with  its  paddles.  Darts 
backwards  with  the  help  of  its  tail. 

2.  Breathing. — By  means  of  gills. 

3.  Feeding.  —  Bites  animal  and 
vegetable  food  with  its  jaws. 


The  Shrimp 
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1,  Shrimp ;  2-7,  Enlargements  of  parts  of  Shrimp— 2,  Head ;  3,  Horn ; 
i.  Paddle ;  5,  Claw ;  6,  Leg ;  7,  Tail. 

NOTES  FOR  THE  TEACHER. 

The  common  brown  shrimp  ( Crangon  vulgaris),  like  its  nearest  relations, 
the  prawn,  crayfish,  and  lobster,  belongs  to  the  long-tailed  (Macroura)  group 
of  Decapods,  one  of  the  subdivisions  of  the  Crustacese.  The  Crustacese,  like 
their  cousins  the  spiders  and  the  insects,  belong  to  the  great  sub-kingdom  of 
the  Arthropoda,  or  backboneless  (invertebrate)  animals  with  jointed  legs. 

The  bodies  of  these  animals  consist,  as  a  rule,  of  a  number  of  segments,  each 
furnished  with  a  pair  of  appendages.  The  first  five  segments  form  the  head, 
and  bear  commonly  a  pair  of  compound  eyes,  wo  pairs  of  antenna,  or 
feelers,  and  three  pairs  of  jaws.  Of  the  eight  segments  composing  the  thorax, 
sometimes,  as  in  the  crayfish,  the  first  three  have  their  appendages  also  turned 
into  jaws,  and  only  on  the  remaining  five  are  the  appendages  so  strongly 
developed  as  to  form  limbs  for  walking,  or  pincers  for  grasping  their  prey. 
In  the  case  of  the  shrimp  the  last  of  the  three  pairs  of  foot-jaws,  that  is,  of 
jaws  attached  to  the  body,  are  very  long,  so  that  the  animals  may  be  said  to 
have  six  pairs  of  legs.  Most  of  the  crustaceans  go  through  a  series  of  marked 
changes  after  leaving  the  egg.  Leaving  the  egg,  as  in  the  case  of  the  prawn, 
in  a  very  unsegmented  form,  known  as  the  nauplius,  they  pass  after  several 
months  into  the  zooea  stage,  and  thence,  after  many  more  months,  into  the 
adult  condition.  Even  after  reaching  the  adult  state,  the  animal  casts  its 
shelly  covering  as  often  as  its  growth  makes  the  enlargement  of  it  necessary. 

The  colour  of  the  shrimp  corresponds  generally  very  closely  to  that  of  the 
sandy  bottom  on  which  it  lives,  and  in  which  it  buries  itself  to  escape  its 
enemies.  It  is  generally  of  a  drab  colour,  dotted  over  with  brown  spots,  and 
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it  does  not  become  red  when  boiled  as  most  of  the  other  crustaceans  do.  Their 
quick  darting  movements  betray  them  to  anyone  watching  a  pool  left  by  the 
retiring  tide,  and  they  bury  themselves  in  the  sand  with  the  help  of  their 
fan-like  tail.  They  seem  specially  to  favour  the  estuaries,  great  quantities  of 
them  being  caught  in  Morecambe  Bay,  and  in  the  estuaries  of  the  Thames  and 
Seine.  They  are  highly  thought  of  as  an  article  of  food,  and  are  caught 
usually  in  a  peculiar  kind  of  net  called  a  shrimping  net. 


THE  MUSSEL. 

Requirements.  —  Mussels  for  distribution  among  the  class. 
Some  empty  shells  to  show  the  interior.  A  picture  representing 
the  mussel  and  other  molluscs. 


Subject  Matter. 

1.  The  Shell. — The  shell  of  the 
mussel  is  of  two  parts,  opening  by  a 
hinge.  Each  part  is  convex  without 
and  concave  within,  and  the  interior 
is  lined  by  a  pearly  layer. 

At  the  hinge,  on  the  outside,  the 
two  parts  of  the  shell  are  joined 
together  by  an  elastic  ligament. 
This  ligament  is  stretched  when  the 
mussel  closes  its  shell ;  and,  there¬ 
fore,  pulls  the  shell  open  by  its  recoil 
when  the  animal  relaxes  its  pull 
within. 

On  the  inner  surface  of  the  shell 
may  be  seen  the  scars  which  mark 
the  spots  where  the  muscles  were 
attached.  These  muscles  include 
those  by  which  the  animal  closes  its 
shell. 

A  number  of  lines  may  be  traced 
on  the  exterior  of  the  shell,  all 
parallel  with  the  margin.  They  are 
the  lines  of  growth,  for  each  one 
marks  what  was  once  the  edge  of 
the  shell. 

The  shell  is  composed  of  calcium 
carbonate  (carbonate  of  lime),  which 
was  extracted  from  the  sea- water. 
In  composition,  therefore,  it  is  identi¬ 
cal  with  chalk ;  and,  like  chalk,  may 
be  decomposed  by  acids. 

2.  The  Animal. — The  animal  which 
inhabits  the  shell  is  composed  en¬ 
tirely  of  soft  structures,  having  no 
kind  of  internal  skeleton. 

The  outer  part  of  the  body,  which 


Method. 


1.  Each  child  should  have  a  com¬ 
plete  shell  for  examination,  and  the 
description  should  be  given  by  them 
rather  than  by  the  teacher. 


The  action  of  the  ligament  should 
be  ascertained  by  pressing  the  halves 
of  the  shell  together,  and  then  re¬ 
leasing  them. 

Explain  the  action  of  a  muscle, 
and  ask  why  the  shell  always  opens 
when  the  mussel  dies. 


One  or  two  of  these  lines  should 
be  traced  in  order  to  note  the  form 
and  size  of  the  shell  at  some  earlier 
stage  of  growth. 


Pour  a  little  strong  vinegar  (or, 
better,  dilute  hydrochloric  acid)  on 
both  chalk  and  a  mussel  shell,  in 
separate  vessels.  Observe  the  de¬ 
composition,  and  the  evolution  of 
gas  (carbonic  acid)  in  each  case. 

2.  The  nature  of  the  animal  should 
be  observed  by  the  class,  and  the 
principal  parts  of  the  body  pointed 
out  as  far  as  it  can  be  done  without 
dissection. 


The  Mussel 

The  Mussel. — Continued. 
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Subject  Matter. 

forms  a  lining  to  the  shell,  is  a 
covering  called  the  mantle.  The 
mantle  is  attached  to  the  shell,  and 
the  shell  is  formed  by  the  calcareous 
substance  secreted  by  it.  When  the 
margins  of  the  mantle  are  brought 
together  they  completely  enclose  the 
other  parts  of  the  body,  together 
with  a  certain  amount  of  water ; 
and  two  openings  may  be  seen, 
through  which  water  may  enter  or 
leave. 

Inside  the  mantle,  on  each  side, 
may  be  seen  the  plate-like  gills, 
which  extend  almost  the  entire 
length  of  the  body.  A  fleshy  conical 
projection,  called  the  foot,  may  also 
be  seen ;  and  the  mouth,  which  lies 
between  the  fleshy  “palps”. 

3.  Habits,  do. — The  edible  mussel 
inhabits  our  shores  below  high-water 
mark.  We  have,  also,  other  marine 
species,  as  well  as  fresh-water  mussels 
which  are  to  be  found  in  our  ponds 
and  rivers. 

The  edible  mussel  fastens  itself  to 
rocks  and  other  objects  by  means  of 
a  bunch  of  brown  silky  fibres. 

When  under  water  the  shell  gapes 
slightly,  and  a  current  of  water  circu¬ 
lates  within.  This  current  brings 
both  the  small  creatures,  on  which 
the  mussel  feeds,  and  also  the  air 
necessary  for  respiration.  The  mus¬ 
sel  does  not  often  change  its  place, 
but  may  occasionally  be  seen  moving 
slowly  with  the  aid  of  its  fleshy  “foot  ”. 

The  young  are  produced  from 
eggs. 


Method. 


It  will  be  well  to  deal  with  the 
mussel  as  a  type  of  the  mollusc,  and 
the  names  of  other  molluscs,  both 
aquatic  and  terrestrial,  should  be 
given  by  the  children. 


The  gills  should  be  compared  with 
those  of  a  fish,  and  the  function  of 
a  gill,  as  compared  with  that  of  a 
lung,  explained. 


3.  If  possible,  a  live  mussel  should 
be  placed  in  a  glass  of  sea-water — 
artificial  or  natural, — and  any  move¬ 
ments  observed. 

(Artificial  sea-water  may  be  made 
by  dissolving  one  part  by  weight  of 
sea-salt  in  thirty  parts  of  water.) 

The  currents  of  water  entering 
and  leaving  the  body  may  be  de¬ 
tected  by  introducing  a  very  small 
quantity  of  soluble  colouring  matter 
(e.g.  carmine)  into  the  vessel  contain¬ 
ing  the  live  mussel. 


The  eggs  of  the  mussel  may  often 
be  seen  surrounding  the  gills. 


Black-Board  Summary. 

The  Shell. — In  two  parts.  Hinged  together.  Pearly  within.  Opened 
by  a  ligament.  Closed  by  muscles.  Resembles  chalk  in  composition. 

The  Animal. — Soft.  No  internal  skeleton.  Surrounded  by  a  mantle. 
Openings  to  allow  water  to  enter  and  leave.  Possesses  gills  and  a  fleshy 
foot. 

Habits,  d-c. — Lives  in  sea-water.  Attaches  itself  by  silky  fibres. 
Causes  a  current  of  water  to  circulate  through  its  body.  This  current 
brings  both  air  and  food. 
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1,  Mussel,  with  one  side  of  shell  removed,  showing  the  various  organs ;  2,  Mussel, 
showing  the  silky  fibres  by  which  it  attaches  itself ;  3,  Half  of  a  mussel  shell, 
inner  surface. 


NOTES  FOR  THE  TEACHER. 

The  mussel  is  one  of  the  best-known  of  the  great  subdivision  of  the  mol¬ 
luscs,  the  bivalves.  The  oyster  and  the  cockle  are  well-known  members  of 
the  same  division.  All  these  bivalves  are  dwellers  in  the  water,  and  with 
few  exceptions  inhabitants  of  the  sea.  They  are  met  with  on  almost  all 
shores,  and  are  found  at  depths  varying  from  low-water  mark  to  the  depth  of 
one  hundred  fathoms.  The  shell  of  the  common  or  edible  mussel,  Mytilus 
edulis,  is  oval,  and  the  two  parts  of  it  are  of  equal  size.  They  are  joined 
together  along  a  line  called  the  “  hinge  line  ”,  by  a  ligament  which,  in  the  case 
of  the  mussel,  is  internal,  that  is,  consists  of  the  “  cartilage”  only,  without  thf 
“  external  ligament”  or  ligament  proper.  The  hinge  of  the  mussel  is  entirely 
toothless,  and  the  anterior  adductor  is  very  small,  while  the  posterioi 
adductor  is  very  large.  The  adductors  are  the  muscles  by  which  the  anima' 
closes  its  shell.  Some  members  of  the  species  are  very  skilful  in  hiding, 
themselves,  others  are  gregarious,  living  in  enormous  beds  consisting  of  tens 
of  thousands  of  individuals.  Though  not  such  a  favourite  as  the  oyster  tha 
mussel  is  largely  used  as  an  article  of  food  and  as  bait  for  the  deep-sea  fishing, 

1 Continued  on  page  185. 
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NOTES  FOR  COMPOSITION  LESSONS. 
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I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  Mussels ,  winkles ,  and  limpets  are  found  on  the  sea-shore. 

(2)  They  cling  to  the  rocks. 

(3)  Mussels,  winkles,  and  limpets  are  found  on  the  sea-shore, 

where  they  cling  to  the  rocks. 

B.  (1)  The  mussel-shell  consists  of  two  parts. 

(2)  They  are  joined  together  by  a  hinge  on  one  side. 

(3)  The  two  parts  of  the  shell  are  opened  by  an  elastic  ligament. 

(4)  The  mussel-shell  consists  of  two  parts  which  are  joined 

together  by  a  hinge  on  one  side,  and  are  opened  by  an 
elastic  ligament. 

C.  (1)  The  mussel  fastens  itself  to  rocks  by  brown  silky  fibres. 

(2)  The  mussel  causes  a  current  of  water  to  flow  through  its 

body. 

(3)  The  current  bi'ings  food  and  air  to  the  mussel. 

(4)  The  mussel  fastens  itself  to  rocks  by  brown  silky  fibres, 

and  it  causes  a  current  of  water  to  flow  through  its 
body,  which  brings  food  and  air  to  the  mussel. 

II.  Spelling:. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Mussels,  winkles.  Draw  attention  to  the  difference  in  sound 

of  els  and  les  at  the  end  of  a  word.  Give  other  examples, 
as  chapels ,  apples. 

(3)  Limbs.  Draw  attention  to  the  silent  b.  Get  other  examples 

of  words  from  the  children  in  which  b  is  not  sounded 
after  m ,  as  thumb ,  numb,  &c. 
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(4)  Piece.  Draw  attention  to  the  long  e  sound  of  ie.  Give 

other  examples,  as  chief,  thief,  niece,  &c.,  and  teach  the 
rule  “  i  before  e  except  after  c  Compare  deceit,  &c. 

(5)  Let  children  copy  words  in  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 
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The  “  bivalves”  are  without  a  head,  and  are  therefore  sometimes  SDoken  of  as 
acephalous  molluscs.  The  mouth  is  simply  an  opening  at  the  anterior  end 
of  the  body.  Most  of  these  animals  have  the  sense  of  touch,  smell,  and  hear¬ 
ing,  and  some  are  furnished  with  eyes.  These  occur  in  some  cases  on  the  edges 
of  the  mantle.  They  have  the  power  of  changing  their  position,  that  is,  of 
moving  from  one  place  to  another.  This  they  manage  by  throwing  off  the 
byssus,  stretching  out  the  foot  in  the  direction  they  wish  to  go,  and  spinning 
a  thread  for  their  support  while  they  are  again  putting  forward  the  foot. 
The  food  of  bivalves  consists  of  microscopic  organisms,  which  are  collected  on 
their  leaf-like  gills  from  the  water  that  is  constantly  being  driven  over  them. 
These  organisms  are  conveyed  by  the  “  palpi”  into  the  mouth.  Of  fresh-water 
mussels  one  of  the  best-known  is  the  Pearl-bearing  Mussel,  from  which  the 
once  famous  British  pearls  were  got. 


THE  TURNIP. 

Requirements. — A  complete  turnip  plant  in  bloom,  if  the 
season  permits ;  if  not,  a  picture  of  the  turnip  plant  in  flower. 


Subject  Matter. 


Method. 


1.  The  Root. — The  turnip  root  con¬ 
sists  of  a  large,  globular,  juicy  mass, 
surrounded  by  a  skin ;  and  fibres 
growing  downward  from  this  to 
absorb  nourishment  from  the  soil. 
The  globular  portion  tapers  off  be¬ 
low,  and  contains  few  or  no  fibres. 

The  fibres  only  are  concerned  in 
the  absorption  of  plant-food ;  the 
remainder  of  the  root  represents  so 
much  food  material  that  is  stored 
up  for  the  future  use  of  the  plant. 

2.  The  Stem. — The  stem  of  the  tur¬ 
nip  plant  is  tall  and  green,  is  covered 
with  a  bark,  and  is  rendered  tough 
by  the  presence  of  woody  fibres.  It 
bears  branches,  leaves,  and  flowers. 


1.  The  turnip  plant  should  be  ex¬ 
amined  and  described  by  the  class. 

The  root  must  be  cut  through  in 
order  to  show  the  thickness  of  the 
skin,  and  the  soft  and  juicy  character 
of  the  globular  part. 


2.  Compare  the  tough  and  fibrous 
character  of  the  stem  with  the  soft 
and  juicy  nature  of  the  root 


3.  The  Leaves. — The  leaves  are 
very  irregular  in  shape.  Some  grow 
direct  from  the  root,  while  others 
are  attached  to  the  upright  stem. 
Each  leaf  has  a  thick  midrib.  Veins 
branch  off  from  this,  and  form  a  close 
net-work.  The  surface  of  the  leaf  is 
rendered  very  rough  by  the  presence 
of  stiff  hairs. 

4.  Flowers.— The  flowers  consist  of 
(a)  An  outer  whorl  of  four  green 

leaves  (sepals),  forming  the  flower- 
cup  or  calyx. 

( c  185 ) 


3.  The  leaves  should  be  distributed 
for  examination,  and  the  principal 
features  observed. 

The  children  should  then  be 
encouraged  to  make  a  drawing  of 
the  leaf,  and  mark  the  arrangement 
of  the  larger  veins. 

4.  The  flowers  also  should  be  dis¬ 
tributed  for  examination. 

Each  whorl  should  be  observed 
separately,  on  the  stalk,  and  then 

13 
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Subject  Matter. 

(6)  A  second  whorl  of  four  spread¬ 
ing,  yellow  leaves  (petals),  arranged 
like  a  cross,  and  forming  the  crown 
or  corolla. 

(c)  Six  stamens,  consisting  of 
stalks  (filaments),  bearing  pollen 
heads  (anthers).  Four  of  these  are 
longer  than  the  other  two. 

(ef)  A  seed-case  (ovary)  in  the 
centre,  which  develops  into  the  fruit. 
When  the  fruit  is  ripe,  it  splits,  and 
allows  the  seeds  to  fall  to  the  ground. 

5.  Groioth  of  the  Turnip  Plant. — 
The  seeds  are  produced  in  the  spring, 
and  soon  begin  to  germinate.  During 
the  first  season  the  plant  produces 
the  lower  leaves  only,  and  the  root 
grows  large.  A  great  quantity  of 
food  is  stored  up  in  the  root,  the 
plant  obtaining  more  than  is  required 
for  the  production  of  the  leaves. 
Early  in  the  following  spring  the 
plant  uses  up  this  store  for  the  pro¬ 
duction  of  its  flowers  and  fruit. 


Method. 


removed,  placed  on  a  sheet  of  white 
paper,  and  further  examined. 

Pollen  should  be  shaken  from  the 
stamens  on  to  a  slip  of  glass,  and 
examined  under  the  microscope  if 
possible. 

The  seed  -  case  should  also  be 
opened  to  expose  the  seeds. 


5.  It  should  be  pointed  out  that 
the  turnip  plant  cannot  produce  its 
flowers  and  seeds  in  one  summer, 
hence  the  necessity  of  storing  up  food 
for  the  development  of  these,  early 
in  the  following  spring.  The  roots, 
therefore,  are  at  their  best  towards 
the  end  of  the  first  season. 


Black-Board  Summary. 

1.  The  Root. — Globe-shaped,  tapering  below  and  bearing  fibres.  The 
fibres  absorb  food  from  the  soil. 

2.  The  Stem. — Tall,  green,  branched,  and  fibrous.  Bears  leaves  and 
flowers. 

3.  The  Leaves. — Irregular  in  form.  Rough.  Veins  form  a  net-work. 

4.  The  Flowers. — Four  outer  green  leaves.  Four  yellow  spreading  leaves. 
Six  stalks  with  pollen  heads.  A  seed-case,  containing  young  seeds. 

5.  Groxcth. — First  year — Leaves  and  root  only.  Second  year — Flowers 
and  fruit. 


NOTES  FOR  THE  TEACHER. 

The  turnip  is  one  of  the  Cruciferae,  an  order  of  plants  to  which  belong  also 
the  cabbage,  cauliflower,  radish,  cress,  wallflower,  stock,  rocket,  &c.  The 
family  is  so  named  because  the  four  petals  of  the  corolla  are  arranged  in  the 
form  of  a  cross.  There  are  no  poisonous  plants  belonging  to  the  family,  which 
is  very  widely  dispersed,  and  many  members  of  which,  like  “  scurvy  grass”,  are 
antiscorbutic.  The  division  of  the  order,  the  Brassica,  to  which  the  turnip 
and  the  cabbage  alike  belong,  includes  quite  a  number  of  forms  of  great 
service  to  man.  The  turnip,  Brassica  Rapa,  is  a  native  of  the  temperate  regions 
of  the  Old  World.  It  has  long  been  under  cultivation,  and  is  grown  in  almost 
every  garden  for  the  sake  of  its  excellent  root.  It  is  also  largely  grown  in 
fields  for  the  feeding  of  cattle.  The  turnip  seems  to  have  been  cultivated  in 


The  Turnip 


1,  Flower,  and  2,  Leaf  of  Turnip  Plant;  3,  Single  Flower  of  same;  4,  Seed-pod  (silique); 

5,  Turnip  (tap-root). 

India  long  before  it  was  introduced  into  Europe,  and  is  very  common  about 
the  villages  and  in  the  gardens  there.  The  colour,  size,  and  form  of  the  root 
are  different  in  different  varieties.  The  smaller  sorts  are  as  a  rule  the  more 
palatable,  but  the  quality  of  the  turnip  depends  very  much  on  the  kind  of  soil 
on  which  it  is  grown.  As  a  rule  it  grows  best  on  a  light  soil,  and  when  well 
supplied  with  moisture  and  with  alkaline  food.  Garden  turnips  are  sown  from 
the  beginning  of  April  to  the  end  of  August.  The  field  turnips,  the  larger 
sorts,  which  are  used  for  the  feeding  of  cattle,  are  usually  sown  in  June  or 
July. 
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THRIFTY  PLANTS  AND  THEIR  STORES. 


Requirements. — A  turnip,  a  carrot,  and  a  potato.  The 
creeping  underground  stem  of  the  flag.  Bulbs  of  the  lily,  tulip, 
and  hyacinth.  An  acorn,  grains  of  wheat,  and  a  few  peas  and 
beans.  Water,  saucers,  and  glasses  for  bulbs. 


Subject  Matter. 


Method. 


1.  Why  Plants  Store  up  Food. — 
All  plants  require  food  to  enable 
them  to  grow,  but  it  is  sometimes 
necessary  for  them  to  store  up  food 
to  assist  them  at  some  future  period, 
when  there  will  be  a  great  demand 
on  them  for  the  formation  of  their 
flowers  and  fruit. 

Others  do  not  lay  by  food  for 
themselves,  but  for  the  sustenance  of 
those  which  are  to  follow  them. 

2.  Food  Stored  in  Roots.— The 
turnip  and  the  carrot  store  food  in 
their  roots.  Both  these  plants  re¬ 
quire  the  second  season  for  the  pro¬ 
duction  and  ripening  of  their  fruit. 
During  the  first  summer  they  collect 
much  more  food  than  they  need  for 
immediate  use,  and  the  excess  is 
stored  in  a  swollen  root.  Early  in 
the  second  season  this  store  is  used 
up  in  the  production  of  flowers  and 
seeds. 

3.  Food  Stored  in  Stems. — Some 
plants  store  food  in  thick,  fleshy, 
underground  stems.  The  thick  creep¬ 
ing  stem  ( rhizome )  of  the  flag  (iris) 
is  an  example.  New  plants  are  pro¬ 
duced  from  buds  in  this  stem  during 
the  spring. 

The  potato  is  also  an  underground 
stem  (a  tuber),  and  its  eyes  are  the 
buds.  It  contains  sufficient  food  to 
supply  the  wants  of  the  new  plants, 
one  of  which  grows  from  each  eye, 
until  their  roots  have  formed. 

4.  Food  Stored  up  in  Bulbs. — The 
bulbs  of  lilies,  daffodils,  tulips,  &c., 
all  contain  sufficient  food  to  produce 
and  support  new  plants. 

5.  Food  Stored  in  Seeds. — The 
seed  contains  the  embryo  or  young 
plant,  and  a  certain  amount  of  food 
substance— sufficient  to  support  the 


1.  Recall  the  manner  in  which 
plants  obtain  their  food  from  the  soil 
by  the  roots,  and  from  the  air  by  the 
leaves. 

Take  the  turnip  and  carrot  as 
examples  of  plants  that  store  up  food 
to  be  used  by  themselves  at  a  future 
period  ;  and  the  potato  and  the  wheat 
as  examples  of  those  which  store  food 
for  their  offspring. 

2.  Cut  off  the  top  of  the  turnip  and 
the  carrot,  stand  them  in  separate 
saucers  of  water,  and  set  them  aside 
in  a  light  place,  supplying  water  as 
it  is  required,  in  order  that  the  class 
may  watch  the  formation  of  leaves. 

Point  out  that  leaves  could  not  be 
produced  from  water  only,  hence 
there  must  have  been  food  material 
in  the  roots. 


3.  Show  the  rhizome  of  the  iris ; 
and  if  the  lesson  is  given  in  early 
spring,  show  the  young  plants  grow¬ 
ing  from  it. 


Cut  a  potato  into  pieces  so  that 
each  piece  has  one  eye.  Put  the 
pieces  in  saucers  of  water,  and  set 
them  aside  in  order  that  the  de¬ 
velopment  of  young  plants  may  be 
observed. 

4.  A  few  bulbs  should  be  propa¬ 
gated  in  glasses,  water  alone  being 
supplied  as  required  by  the  plants. 

5.  The  presence  of  food  in  the  seed 
should  be  proved  by  growing  some 
in  water.  The  most  convenient  way 
of  doing  this  is  to  sow  the  seed  on 
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Thrifty  Plants  and  their  Stores.— Continued. 


Subject  Matter. 

Method. 

growth  of  the  plant  for  a  time,  with 
the  aid  of  water.  Hence  seeds  will 
develop  to  a  certain  extent  in  water. 

6.  Use  of  the  Stores  to  us. — By  care 
in  cultivation,  man  has  caused  the 
quantity  of  food  stored  up  by  some 
of  these  plants  to  be  considerably 
increased.  In  this  way  we  obtain 
starch,  sugar,  oils,  and  various 
nitrogenous,  flesh  -  forming  foods, 
such  as  gluten  and  legumen. 

wet  flannel,  or  in  wet  sawdust  or 
clean  sand,  and  see  that  they  are 
always  kept  moist.  Wheat,  peas, 
beans,  acorns,  &c.,  may  be  used. 

6.  Describe  the  nature  of  the  prin¬ 
cipal  foods  we  derive  from  plants, 
and,  if  possible,  exhibit  specimens  of 
a  few. 

Black-Board  Summary. 

1.  Why  Plants  Store  up  Food.— 

(а)  For  their  own  future  use. 

(б)  To  give  the  young  plants 
a  start. 

2.  Stores  in  Roots. — 

Turnip  and  carrot. 

3.  Stores  in  Stems. — 

Flag  and  potato. 

4.  Stores  in  Bulbs.— 

Lily,  daffodil,  tulip,  &c. 

5.  Stores  in  Seeds.— 

Wheat,  peas,  beans,  &c. 

6.  Use  of  the  Stores  to  us. — - 

We  obtain  starch,  oils,  sugar, 
&c.,  from  them. 

NOTES  FOR  THE  TEACHER. 

There  are  two  ways  in  which  plants  of  the  higher  grade  may  be  propagated, 
namely,  either  by  buds  or  by  seeds.  The  potato,  for  instance,  which  is  the 
thickened  end  of  an  underground  branch  of  the  plant,  has  several  buds,  each 
of  which  may,  under  favourable  circumstances,  develop  into  a  new  plant  which, 
in  its  turn,  will  produce  tubers  with  similar  buds.  In  the  case  of  seed  pro¬ 
pagation  a  new  structure,  the  embryo,  is  formed,  by  means  of  a  special  group 
of  organs  collectively  called  the  flower.  With  plants  as  with  animals  their  con¬ 
tinued  existence  is  the  matter  of  first  importance,  and  whether  they  propagate 
mainly  by  buds,  or  mainly  by  seeds,  the  whole  efforts  of  the  parent  plants  seem 
directed  to  securing  for  their  offspring  a  favourable  start  in  life.  In  some 
cases,  such  as  in  those  of  the  beet,  turnip,  parsnip,  and  carrot,  the  life  of  the 
plant  is  divided  into  two  stages  :  the  first,  the  acquisition  of  a  stock  of  nutritive 
matter ;  and  the  second,  the  production  of  seed.  At  the  end  of  the  growing 
season  the  root  contains  the  main  results  of  the  year’s  labour.  The  work  of 
these  plants  is  resumed  early  in  spring,  and  drawing  on  their  stores  of  nour¬ 
ishment,  blossom  and  fruit  and  seed  are  produced  in  quick  succession.  The 
seed  is  thus  scattered  at  the  time  most  favourable  for  its  growth,  and  like  the 
parent  can,  in  the  course  of  the  summer,  store  up  sufficient  nutriment  to 
enable  it  to  produce  seed  in  its  turn,  in  the  ensuing  spring.  The  parent 
invariably  provides  the  embryo  with  a  store  of  nourishment  on  which  it  can 
draw,  until  it  is  able  to  take  from  the  soil  and  the  air  its  own  nourishment. 
In  some  cases  this  nourishment  is  deposited  outside  the  embryo,  between  it 
and  the  seed-coats,  and  in  others  it  is  taken  into  the  embyro  itself,  mostly  into 
the  cotyledons.  Seeds  of  the  first  kind  are  called  albuminous,  and  those  of 
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Tap-roots;  1,  Turnip;  2,  Carrot.  Underground  stems:  3,  Potato  (tuber);  4,  Iris. 
Bulbs :  5,  Hyacinth ;  6,  Lily ;  7,  Tulip ;  8,  Daffodil. 

the  second  are  said  to  be  ex-albuminous.  Notice  that  animals,  being  unable 
to  convert  inorganic  matter  into  organic,  are  entirely  dependent  on  plants 
for  their  supply  of  food. 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  We  can  grow  hyacinths  without  soil. 

(2)  We  place  them  in  the  necks  of  glasses. 

(3)  The  glasses  should  contain  water. 

(4)  We  can  grow  hyacinths  without  soil  by  placing  them  in 

the  necks  of  glasses  containing  water. 

B.  (1)  A  few  small  leaves  grow  out  of  the  hyacinth  bulb  at  first. 

(2)  These  become  long,  narrow,  fleshy  leaves. 

(3)  The  flower-stem  grows  up  in  the  middle  of  the  leaves. 

(4)  A  few  small  leaves  grow  out  of  the  hyacinth  bulb  at  first, 

and  these  become  long,  narrow,  and  fleshy ,  with  the 
flower-stem  growing  up  in  the  middle. 

C.  (1)  The  hyacinth  in  a  glass  draws  its  food  from  the  bulb. 

(2)  The  food  stored  up  in  the  bulb  is  used  to  feed  the  leaves 

and  flowers. 

(3)  It  gets  part  of  its  food  also  from  the  water  and  from  the 

air. 

(4)  The  hyacinth  in  a  glass  draws  its  food  from  the  bulb,  where 

it  is  stored  up  to  feed  the  leaves  and  flowers.  And  it 
gets  part  of  its  food  also  from  the  water  and  the  air. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Hyacinths.  Write  syllabically  and  pronounce  each  syllable 

distinctly.  This  being  specially  difficult  for  spelling, 
should  be  written  out  by  the  class  several  times. 
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NOTES  FOR  COMPOSITION  LESSONS.— Continued. 

(3)  Water.  Draw  attention  to  the  sound  of  a  (or) — compare 

sound  of  a  in  wall,  tall. 

(4)  Let  children  copy  words  into  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


Plants  and  the  Air 

PLANTS  AND  THE  AIR. 


*93 


Requirements. — A  large  tumbler  or  a  bell-jar,  a  plate,  and 
some  water.  A  diagram  showing  the  breathing-holes  of  a  leaf. 
A  small  tumbler  or  a  test-tube,  a  piece  of  glass  tubing  about  nine 
inches  long,  and  a  little  lime-water. 


Subject  Matter. 


Method. 


1.  How  Plants  Feed. — Plants  ob¬ 
tain  food  both  from  the  soil  and  the 
air. 

Food  from  the  soil  is  absorbed  by 
the  root  fibres,  but  that  from  the  air 
is  taken  in  by  the  leaves.  The  food 
from  the  air  is  taken  through  small 
holes  between  the  cells  of  the  leaves. 

2.  Food  from,  the  Air. — The  air 
contains  an  invisible  gas  called  car¬ 
bonic-acid  gas.  This  gas  is  formed 
when  ordinary  combustibles,  such  as 
coal-gas,  candles,  oils,  wood,  coal, 
&c.,  are  burned.  It  is  also  given  off 
from  the  breathing  organs  of  animals, 
being  formed  within  the  body  by  the 
combination  of  carbon  with  the 
oxygen  of  the  air  inspired. 


3.  How  the  Plant  uses  its  Food. — 
Carbonic-acid  gas  is  decomposed  by 
green  plants  during  the  daytime. 
The  carbon  it  contains  becomes  a 
part  of  the  plant  substance,  while 
the  oxygen  is  set  free,  passing  off 
into  the  air. 

Hence  plants,  in  the  daytime,  use 
up  the  impurity  which  results  from 
combustion  and  animal  respiration. 
This  action  is  retarded  during  the 
hours  of  darkness. 


1.  A  diagram  showing  the  micro¬ 
scopic  structure  of  a  leaf  should  be 
used ;  or,  if  a  microscope  is  available, 
the  actual  object  should  be  exhibited. 


2.  The  formation  of  carbonic-acid 
gas  by  combustion  should  be  shown 
by  holding  an  inverted  tumbler  over 
a  lighted  candle  for  a  few  seconds, 
and  then  closing  the  tumbler  with 
a  disc  of  card,  and  shaking  up  the 
gas  collected  with  lime-water. 

The  formation  of  this  gas  by 
animal  respiration  should  also  be 
shown  by  blowing  air  from  the  lungs, 
through  a  tube,  into  lime-water.  The 
presence  of  the  gas  is  proved  by  the 
milkiness  produced  in  the  lime- 
water. 

3.  The  following  experiment  should 
be  performed  if  possible : — 

Place  a  growing  plant  (e.g.  water¬ 
cress)  in  a  tumbler,  and  quite  fill  the 
tumbler  with  water.  Invert  the 
tumbler  after  covering  it  with  a 
plate,  and  stand  it  in  a  bright  light. 

Bubbles  of  oxygen  will  soon  begin 
to  form  on  the  leaves,  and  then 
collect  at  the  top  of  the  glass. 


Black- Boakd  Summary. 

1.  How  Plants  Feed. — Food  from  the  soil — by  the  roots.  Food  from  the 
air — by  the  leaves. 

2.  Food  from  the  Air. — Oarbonic-acid  gas  taken  from  the  air.  This  gas 
is  formed  when  substances  bum,  and  is  given  off  from  our  lungs. 

3.  Use  of  this  Gas  to  the  Plant. — The  plant  splits  it  up.  Keeps  the 
carbon  in  it.  Gives  out  oxygen. 
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1,  Enlarged  view  of  part  of  Leaf,  showing  the  net-work  of  veins  through  which  sap  is 
circulated;  2,  Cellular  Tissue  of  Leaf  (Parenchyma);  3,  Microscopic  view  of  surface 
of  leaf,  showing  Breathing  Holes  (Stomata). 


NOTES  FOR  THE  TEACHER. 

The  power  that  plants  possess  of  converting  into  usable  material  the 
inorganic  and  also  the  organic  substances  brought  into  them,  is  spoken  of  as 
assimilation ;  but  sometimes  the  term  assimilation  is  restricted  to  the  process 
whereby  the  carbon,  of  which  the  body  of  the  plant  is  largely  composed,  is 
taken  from  the  air.  The  following  are  the  conditions  under  which  this 
assimilation  takes  place ; — 1,  The  cells  must  contain  living  chlorophyll  or  its 
equivalent;  2,  water  and  carbonic  acid  must  be  supplied  in  suitable  quan¬ 
tities  ;  3,  rays  of  light  of  a  certain  character.  The  name  chlorophyll  means 
leaf-green,  and  might  suggest  the  idea  that  the  parts  of  the  plant  supplied 
with  chlorophyll  are  confined  to  the  leaves.  This  is  not  the  case.  Chlorophyll 
is  found  in  many  other  parts  of  the  plant,  and  where  chlorophyll  is,  the  other 
conditions  being  observed,  there  the  power  of  assimilating  carbon  is.  Side 
by  side  with  the  process  of  assimilation,  a  very  different  process  is  going  on. 
The  material  manufactured  in  the  green  cells  is  broken  up,  energy  or  heat  is 
liberated,  and  the  remainder  of  the  compounds  formed  in  the  green  cells  are 
vigorously  acted  upon,  and  are  transformed  and  distributed  throughout  the 
structure.  In  this  process  oxygen  is  absorbed  and  carbonic  acid  is  given  off. 
This  is  the  true  plant  respiration ;  and  although,  on  account  of  the  opposite 
process,  the  process  whereby  carbon  is  appropriated  and  oxygen  liberated,  it 
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can  be  observed  only  with  great  difficulty,  it  is  constantly  going  on,  and  is  of 
the  utmost  importance  to  the  plant.  Point  out  the  objection  to  plants  in  a 
bedroom  at  night,  on  account  of  this  fact. 


THE  BUTTERCUP. 

Requirements. — A  bunch  of  buttercups — sufficient  for  distribu¬ 
tion  among  the  class ;  pieces  of  white  paper.  A  large  sewing  needle 
(preferably  mounted  in  a  handle)  given  to  each  child  will  be  of  great 
assistance  in  the  separation  of  the  parts. 


Subject  Matter. 

1.  General  Structure  of  the  Flower. 
— The  flower  is  situated  on  the  top 
of  a  long,  slender,  tapering  stalk ; 
and  consists  of  four  whorls,  one 
within  the  other: 

(а)  An  outer  whorl  of  green  leaves 
■ — the  calyx  or  cup. 

(б)  A  second  whorl  of  bright-yellow 
leaves — corolla  or  crown. 

(c)  A  third  whorl  of  little  stalks 
with  yellow  heads — stamens. 

(of)  A  middle  whorl  of  little  green 
parts,  forming  the  pistil. 

2.  The  Calyx. — The  calyx  consists 
of  five  little  green  leaves,  equal  in 
size,  called  sepals.  The  sepals  are 
pointed,  distinct,  hairy,  and  hollowed 
out  something  like  little  spoons  (con¬ 
vex  below  and  concave  above).  They 
are  joined  to  the  top  of  the  flower- 
stalk. 

3.  The  Corolla. — This  is  formed  of 
five  equal  yellow  leaves  called  petals. 

They  are  quite  distinct,  joined  to 
the  base  of  the  flower,  and  almost 
heart-shaped.  They  are  very  smooth 
and  shiny  above. 

4.  The  Stamens. — These  are  nu¬ 
merous,  and,  like  the  calyx  and 
corolla,  are  joined  to  the  base  of  the 
flower. 

Each  one  consists  of  a  small 
stalk  ( filament),  surmounted  by  a 
head  [anther],  which  produces  a 
number  of  little  yellow  cells  (pollen). 


Method. 


1.  Supply  each  child  with  a  butter¬ 
cup,  a  piece  of  white  paper,  and  a. 
mounted  needle. 

Let  the  class  point  out,  and  de¬ 
scribe,  the  general  character  of  each 
whorl  in  turn,  commencing  with  the 
outermost ;  and,  if  sufficiently  ad¬ 
vanced,  let  them  learn  the  botanical 
names. 


2.  The  parts  of  the  calyx  should  be 
removed  separately,  and  placed  on 
the  white  paper  for  examination. 

The  class  should  be  encouraged  to 
examine  and  describe  them,  with  no 
more  assistance  than  is  absolutely 
necessary. 

3.  The  petals  should  now  be  re¬ 
moved,  placed  on  the  paper,  examined, 
and  described  by  the  class.  The  form 
of  both  sepal  and  petal  should  be 
also  drawn  on  the  black-board,  and 
reproduced  by  the  class  on  slate  or 
paper. 

4.  The  stamens  may  be  removed 
and  counted,  but  the  number  will  be 
found  to  vary. 

They  should  be  examined  and 
described,  as  the  other  parts  were ; 
and  the  detached  pollen  cells  on  the 
paper  should  be  observed. 

(If  a  microscope  is  available,  the 
pollen  should  be  examined  on  a  slip 
i  of  glass.) 
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The  Buttercup. — Continued. 


Subject  Matter. 

Method. 

5.  The  Pistil. — The  pistil  consists 
of  a  number  of  little  green  bodies 
(carpels),  each  of  which  is  a  case 
containing  a  single  seed-bud  (ovule). 

After  the  other  parts  of  the 
flower  have  fallen,  the  pistil,  with 
its  seeds,  ripens,  and  forms  the  fruit 
of  the  plant. 

The  seeds  eventually  drop  on  the 
soil,  and  produce  new  plants. 

5.  One  or  two  of  the  little  carpels 
should  be  removed,  opened  with  the 
assistance  of  a  needle,  and  the  seed- 
bud  pressed  out. 

(The  microscope,  or  even  a  hand 
lens,  will  be  of  assistance  here.) 

The  ripened  fruit  of  the  buttercup 
should  be  shown  if  possible. 

If  Buttercup,  from  behind;  2,  Parts  of  Corolla  (Petals)  separate;  3,  Parts  of  Calyx 
(Sepals)  separate ;  4,  Buttercup,  front  view ;  5,  Stamens ;  6,  Pistil ;  7,  Single  Seed- 
case  ( Carpel )  cut  through ;  8,  Ripened  Pistil  cut  through. 

Black-Board  Summary. 

1.  The  Flower. — Consists  of  four  rings: 

(a)  Outer  ring  of  green  leaves. 

(b)  Second  ring  of  yellow  leaves. 

(c)  Third  ring  of  stalks  with  heads. 

(d)  A  cluster  of  green  bodies. 

2.  The  Calyx. — Composed  of  five  separate  parts. 

3.  The  Corolla. — Composed  of  five  separate  parts. 

4.  The  Stamens. — Very  numerous.  Each  one  bears  little  grains  of  pollen. 

5.  The  Pistil. — Composed  of  a  number  of  little  seed-cases,  each  containing 
one  seed. 
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NOTES  EOR  THE  TEACHER. 

The  common  buttercup  is  a  familiar  and  well-known  example  of  the  great 
order  to  which  it  belongs.  The  order,  the  Ranunculacese,  is  divided  into 
five  sub-orders,  and  includes  nearly  1500  species.  The  plants  belonging  to  the 
order  are  for  the  most  part  found  in  cold  and  damp  situations,  and  a  larger 
number  of  them  are  found  in  Europe  than  elsewhere.  Some  of  them  are  real 
water  plants,  covering  the  surface  of  ditches  and  ponds,  where  the  water  is 
shallow,  with  a  beautiful  carpet  of  green  and  white.  The  name  buttercup  is 
often  given  to  the  Upright  Meadow  Crowfoot,  Ranunculus  acris,  and  to 
other  members  of  the  family,  though  the  Ranunculus  bulbosus ,  a  much  smaller 
plant,  is  the  one  usually  referred  to  when  a  buttercup  is  spoken  of.  The 
whole  of  the  family  are  marked  by  a  peculiar  acridity,  which  is  said  to 
make  the  mere  carrying  in  the  hand  of  plants  of  the  kind  sufficient  to  cause 
blistering  and  inflammation.  When  dried  the  acridity  seems  to  be  lost,  but  it 
must  not  be  forgotten  that,  beautiful  as  they  are,  these  plants  do  great  injury 
to  the  meadow  pastures  in  which  they  occur.  They  are  supposed  to  give  an 
unpleasant  flavour  to  milk ;  but,  as  a  rule,  cattle  refuse  to  eat  them,  having 
learned  by  experience  that  they  blister  their  mouths.  Many  of  the  garden 
plants  belonging  to  this  order  are  well  known.  These  are  mostly  perennial, 
like  the  common  garden  ranunculus,  and  are  propagated  by  seeds  or  by  tubers. 
The  fruit  of  the  buttercup  consists  of  numerous  small,  seed-like  fruits  called 
achenes,  clustered  together  into  a  globular  head. 


THE  PRIMROSE  PLANT. 

Requirements. — Several  complete  primrose  plants — sufficient 
for  distribution  among  the  class,  a  mounted  needle  and  a  piece  of 
white  paper  for  each  child,  and  magnifying  glasses  or  a  microscope. 


Subject  Matter. 

1.  The  Plant  as  a  whole. — The 
plant  consists  of  four  principal  parts : 

(а)  The  root,  which  grows  down¬ 
ward  into  the  soil. 

(б)  The  stem,  from  which  the  leaves 
and  the  flowers  grow. 

(c)  The  leaves,  which  are  green, 
and  always  seek  the  light. 

(d)  The  flowers. 


2.  The  Root. — The  root  consists 
of  a  thick,  hard  part,  from  which 
several  thick,  white  fibres  run  down¬ 
wards.  These  fibres  have  smaller 
fibres  branching  from  them ;  and 
these,  with  their  minute  root-hairs, 
absorb  food  from  the  soil. 


Method. 


1.  Before  proceeding  to  examine 
the  parts  of  the  plant  minutely,  the 
broad  division  into  root,  stem,  leaves, 
and  flowers  should  be  observed. 

Note  that  in  the  case  of  the  prim¬ 
rose  plant  the  stem — i.e.  the  stem  of 
the  plant,  and  not  the  flower-stalks, 
— is  inconspicuous.  It  is  merely  a 
thickened  mass  of  tissue  forming  the 
junction  between  the  root  below  and 
the  leaves  and  the  flowers  above. 
Hence  the  latter  appear  to  start  di¬ 
rect  from  the  former. 

Contrast  this  with  the  tall  and 
conspicuous  stems  of  other  plants. 

2.  The  roots,  after  having  been 
washed  to  remove  the  soil,  should  be 
examined,  described,  and  drawn  by 
the  class. 
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The  Primrose  Plant. — Continued. 


Subject  Matter. 

3.  The  Leaves. — The  leaves  spread 
in  all  directions,  being  arranged  in 
such  a  manner  as  to  catch  as  much 
light  as  possible. 

The  leaf  has  no  true  stalk  (petiole), 
for  its  thin  part  (lamina,  or  blade) 
extends  quite  to  the  stem.  It  is 
nearly  oval  in  form,  irregularly 
notched  at  the  edge,  and  its  surface 
is  very  much  wrinkled.  A  midrib 
runs  through  the  middle  of  the  leaf, 
and  from  this  branch  the  veins,  which 
form  a  complicated  net-work.  The 
veins  are  bundles  of  vessels,  by  means 
of  which  the  sap  of  the  plant  is  cir¬ 
culated  through  the  leaf. 

4.  Flowers. — The  flowers,  like  the 
leaves,  appear  to  start  direct  from 
the  root.  Each  one  is  situated  at 
the  summit  of  its  own  stalk,  which 
is  long,  slender,  round,  and  hairy. 

The  flower  consists  of  four  parts, 
placed  one  within  another.  They 
are: — calyx,  corolla,  stamens,  and 
pistil. 

(a)  The  calyx  consists  of  five  green, 
hairy  sepals,  with  sharp  points, 
united  into  a  tube  with  five  ridges. 

(b)  The  corolla  consists  of  a  long, 
narrow  tube,  and  five  spreading, 
heart-shaped  leaves. 

(c)  The  stamens  are  five  in  number, 
and  are  attached  to  the  inner  surface 
of  the  corolla,  in  some  flowers  at  the 
top  of  the  tube,  and  in  others  about 
half-way  down. 

(d)  The  pistil  consists  of  a  round 
seed-case  (ovary),  surmounted  by  a 
stalk  (style)  with  a  head  (stigma).  In 
those  flowers  where  the  stamens 
are  at  the  top  of  the  tube,  the  stigma 
is  half-way  down;  and  where  the 
stamens  are  half-way  down  the  stig¬ 
ma  is  on  a  level  with  the  top. 


Method. 


3.  The  leaves  should  be  described 
by  the  class,  under  the  guidance  of  the 
teacher.  The  different  features  may 
be  taken,  for  convenience,  in  the  fol¬ 
lowing  order: — 

(а)  General  arrangement. 

(б)  Form. 

(c)  Edge. 

(d)  Surface. 

( e )  Veins. 

An  outline  drawing  of  the  leaf 
should  be  made,  and  the  general 
arrangement  of  the  veins  marked 
within  it. 


4.  The  flower  should  be  examined 
and  described  as  follows : — 

(a)  The  flower  as  a  whole,  includ¬ 
ing  its  stalk. 

(b)  The  calyx. 

(c)  Pull  out  the  corolla,  examine  it 
as  a  whole,  and  then  split  down  the 
tube  throughout  its  length,  thus  di¬ 
viding  the  corolla  into  five  equal 
parts  (petals). 

(d)  Observe  the  stamens,  one  of 
which  is  attached  to  each  of  the 
petals. 

(e)  Remove  the  calyx  from  the 
stalk  to  expose  the  pistil. 

(f)  Observe  the  relation  between 
the  height  of  the  stamens  and  the 
stigma. 

(g)  Cut  through  the  ovary  trans¬ 
versely,  and  press  out  the  undeveloped 
seeds  (ovules). 
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1,  Primrose  Plant ;  2,  Primrose  Flower ;  3,  Section  of  Primrose  Flower,  with  Stigma 
half-way  down  tube;  4,  Section  of  Primrose  Flower,  with  Stigma  at  top  of  tube ; 
5,  Calyx;  6,  Pistil ;  7,  Stigma;  8,  Ovary  cut  through,  showing  Seeds. 

Black-Board  Summary. 


1.  The  Plant. — Consists  of  root, 
stem,  leaves,  and  flowers. 

2.  The  Root. — Several  thick  fibres, 
growing  downward  from  a  thick,  hard 
part. 

3.  The  Leaves. — Spreading  in  all 
directions.  Each  leaf  nearly  oval, 
with  no  stalk.  Edge  notched.  Sur¬ 
face  wrinkled. 


4.  The  Flowers. — Each  one  on  a 
long,  slender  stalk. 

Calyx. — A  tube  with  five  points. 

Corolla. — A  tube  with  five  spread¬ 
ing  leaves. 

Stamens. — Five ;  attached  to  the 
corolla. 

Pistil. — Seed-case,  style,  and  stig¬ 
ma. 


NOTES  FOR  THE  TEACHER. 

The  primrose  belongs  to  the  Primula,  a  division  of  the  Primulaceoe,  or  prim¬ 
rose  family  of  plants.  The  order  consists  for  the  most  part  of  herbaceous 
plants,  and  is  confined  chiefly  to  the  temperate  and  cold  regions  of  the  nor¬ 
thern  hemisphere.  The  primrose  has  a  very  short,  permanent  stem,  from 
which  spring  early  in  the  year  the  tufts  of  leaves  and  the  flower  stems.  These 
die  down  in  winter.  The  five  stamens  that  rise  from  the  corolla  tube  instead 
of  being  placed  between  its  lobes,  are  opposite  or  superposed.  The  variation  in 
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the  length  of  the  stamens  and  of  the  style  of  flowers  of  the  primrose  kind  was 
early  noticed,  and  special  names  given  to  those  in  which  the  anthers  protrude 
(thrum-eyed),  and  to  those  in  which  the  stigma  appeared  (pin-eyed).  This 
arrangement,  it  has  been  shown,  is  the  one  best  suited  to  force  the  insects 
that  visit  the  flowers  to  carry  the  pollen  from  the  long-stamened  flower  to  the 
stigma  of  a  short-stamened  flower,  and  vice  versa.  In  this  way  cross-fertiliza¬ 
tion,  which  ensures  the  highest  degree  of  fertility,  is  secured.  Closely  allied 
to  the  common  primrose,  Primula  vulgaris,  which  is  abundant  in  woods  and 
hedge-banks,  and  among  the  grass  on  the  hillsides,  in  Britain  and  Europe, 
are  the  Cowslip,  Primula  veris,  and  the  Oxlip,  Primula  elatior.  The  plants 
belonging  to  this  order  are  more  remarkable  for  their  beauty  than  for  their 
usefulness.  They  are  widely  cultivated  as  showy  garden  annuals  and  per¬ 
ennials.  Many  of  the  species  are  Alpine.  The  yellow  Primula  Auricula,  from 
which  all  the  forms  of  garden  auricula  are  derived,  is  a  native  of  the  Swiss 
Alps.  Acridity,  though  in  a  less  degree  than  in  the  Ranunculus  tribe,  seems 
to  mark  the  primrose  group.  From  the  roots  of  some  species  there  is  extracted 
an  acrid  volatile  essence,  and  from  those  of  others  a  bitter  resinous  substance. 
Some  of  the  species  are  very  fragrant,  but  few  of  them  have  any  important 
medicinal  qualities. 


USES  OF  THE  PARTS  OF  A  FLOWER. 

Requirements. — A  variety  of  common  flowers  in  bud,  bloom, 
and  fruit.  A  good  hand  lens  or  a  small  compound  microscope,  and 
a  few  slips  of  glass. 


Subject  Matter. 

1.  The  Flower  as  a  whole. — The 
flower  is  the  plant’s  organ  (or,  rather, 
combination  of  organs)  of  reproduc¬ 
tion — the  means  by  which  seeds, 
and  consequently  new  plants,  are 
produced. 

2.  Use  of  the  Calyx. — The  calyx  is 
protective  only,  in  most  cases.  It  is 
usually  green,  and  forms  a  protection 
for  the  flower-bud  previous  to  its 
opening. 

3.  The  Corolla. — The  corolla  also 
is  more  or  less  protective  in  character. 
It  is  generally  somewhat  showy  ;  and, 
consequently,  serves  to  attract  the 
insects  which  assist  in  bringing  about 
fertilization. 


4.  The  Stamens. — The  stamens  are 
concerned  in  the  production  of  pollen, 
which  is  absolutely  necessary  for  the 
fertilization  of  the  flower.  Unless 


Method. 


1.  Revise,  briefly,  the  general  struc¬ 
ture  of  the  flower,  and  show  that 
many  plants  are  dependent  entirely 
on  the  flowers  for  their  reproduction. 
(Others  may  be  propagated  from 
bulbs,  tubers,  runners,  &c.) 

2.  Prove  the  protective  character 
of  the  calyx  by  exhibiting  different 
flower-buds  in  various  stages  of  de¬ 
velopment,  and  flowers  like  the  daisy 
that  open  and  shut  according  to 
circumstances. 

3.  Note  that  the  stamens  and  the 
pistil  are  the  only  essential  parts  of 
the  flower,  being  the  only  parts  con¬ 
cerned  directly  with  the  function  of 
reproduction. 

The  full  explanation  of  the  use  of 
insects  to  flowers  must  be  deferred 
for  the  next  lesson. 

4.  Obtain  pollen  grains,  from  differ¬ 
ent  flowers,  on  a  slip  of  glass,  and  let 
them  be  observed  with  the  aid  of  a 

I  lens  or  microscope. 

1  Continued,  on  page  203. 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  primrose  plant  has  a  very  short  stem. 

(2)  The  leaves  and  flowers  seem  to  start  from  the  root. 

(3)  The  leaves  and  flower-stems  die  down  in  winter. 

(4)  The  primrose  plant  has  very  short  stem,  so  that  the  leaves 

and  flowers  seem  to  start  from  the  root. 

B.  (1)  The  primrose  leaves  appear  wrinkled  all  over. 

(2)  They  become  narrow  towards  the  bottom. 

(3)  The  leaves  have  a  net-work  of  veins. 

(4)  The  primrose  leaves,  which  are  wrinkled  all  over,  become 

narrow  towards  the  bottom  and  have  a  net- work  of  veins. 

C.  (1)  The  primrose  has  five  petals. 

(2)  The  bottom  part  of  the  flower  forms  a  narrow  tube. 

(3)  This  tube  fits  into  a  eup  at  the  top  of  the  stem. 

(4)  The  bottom  part  of  the  flower  forms  a  narrow  tube,  ivhich 

fits  into  a  cup  at  the  top  of  the  stem. 

II.  Spelling'. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Wrinkled.  Draw  attention  of  class  to  the  silent  w,  and  get 

children  to  give  other  words  beginning  with  wr,  as 
wrong,  write,  wring,  &c. 

(3)  Veins.  Draw  attention  to  the  long  a  sound  of  ei.  Question 

for  similar  words,  as  veil,  reins. 

(4)  Let  children  copy  words  into  exercise  books. 

c  C  185 1 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


Uses  of  the  Parts  of  a  Flower  203 

Uses  of  the  Parts  of  a  Flower. — Continued. 


Subject  Matter. 

an  outgrowth  of  a  pollen  cell  comes 
into  contact  with  the  seed -bud 
(ovule),  that  bud  can  never  develop 
or  give  rise  to  a  seed. 

5.  The  Pistil. — The  principal  func¬ 
tion  of  the  pistil  is  to  produce  the 
ovules,  which  are  formed  within  the 
ovary. 

The  stigma  is  covered  with  a 
gummy  substance,  which  causes  any 
pollen  grains  that  touch  it  to  adhere. 

The  style,  when  present,  serves  to 
elevate  the  stigma,  so  that  it  may 
be  in  a  better  position  to  catch  the 
pollen  grains  which  are  scattered  by 
the  wind  or  other  agents. 

6.  Fertilization.  —  When  pollen 
grains  alight  on  the  stigma,  they 
adhere,  and  almost  immediately  com¬ 
mence  to  grow,  sending  a  fibre  (really 
a  tube)  down  through  the  style,  and 
into  the  ovary.  When  a  pollen  tube 
comes  into  contact  with  an  ovule, 
that  ovule  is  fertilized  and  may  de¬ 
velop  into  a  perfect  seed,  capable  of 
producing  a  new  plant. 


Method. 


5.  Allow  the  class  to  examine  the 
stigmas  of  flowers  with  a  lens,  in 
order  to  see  the  pollen  cells  attached 
to  them. 


6.  The  process  of  fertilization 
should  be  simply  explained  with  the 
aid  of  a  diagram ;  and  the  develop¬ 
ing  seeds,  in  various  stages,  should 
be  shown. 


Black-Board  Summary. 

1.  The  Flower. — Gives  rise  to  seeds.  Seeds  produce  new  plants. 

2.  The  Calyx. — -Protects  the  flower. 

3.  The  Corolla. — Protects  the  inner  parts  of  the  flower.  When  brightly 
coloured  attracts  insects. 

4.  The  Stamens. — Produce  the  pollen. 

5.  The  Pistil. — Produces  the  seed-buds. 

6.  Fertilization. — Pollen  fertilizes  the  seeds. 


NOTES  FOR  THE  TEACHER. 

The  flower  is  that  part  of  the  plant  which  consists  of  the  reproductive  organs 
and  their  envelopes.  The  parts  of  which  it  is  made  up  are  arranged  in  suc¬ 
cessive  rings  (whorls)  or  spirals,  and  may  be  regarded  as  consisting  of  an 
essential  and  of  a  subsidiary  part. 

The  subsidiary  part  is  called  the  perianth ,  especially  when  it  is  not  easy  to 
distinguish  between  the  two  rings  or  spirals  of  which  it  is  composed.  If  the 
lower  whorl  of  the  perianth  consists  of  green  leaves  not  unlike  ordinary  foliage 
leaves,  while  the  upper  ring  or  spiral  consists  of  more  delicate  leaf  structures 
not  coloured  green,  the  outer,  or  lower  spiral  or  ring,  is  called  the  calyx, 
and  the  upper  the  corolla.  The  work  of  this  outer  envelope  is  entirely 
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subsidiary.  The  calyx  invests  the  flower-bud,  and  protects  the  more  delicate 
parts  of  the  flower  from  the  weather  and  from  the  attacks  of  enemies.  In 
some  plants  it  is  retained  to  aid  in  the  distribution  of  the  seed.  The  business 
of  the  corolla  seems  twofold:  the  protection  of  the  interior  parts  of  the  flower 
from  injury,  from  the  weather  or  enemies,  and  the  promotion  of  the  fertilization 
of  the  plant,  by  attracting  to  it  insects  or  other  animals  by  whose  help  this  is 
done  more  efficiently. 

Sometimes  both  these  rings  are  wanting.  The  essential  parts  of  the  flower 
are  the  pollen  grains,  and  the  seed-buds  or  ovules.  The  parts  that  produce  the 


1,  Phlox,  open  flower;  2,  Phlox,  closed  flowers;  3-6,  Enlargements  of  parts — 
3,  Stamen;  4,  Pollen  Grains ;  6,  Pistil;  6,  Section  of  part  of  Stigma,  and  of  Ovary, 
showing  tubes  from  Pollen  Grains. 


pollen  are  called  collectively  the  andrcecium.  The  individual  stamens  of 
which  the  androecium  is  formed  consist  usually  of  a  thread-like  stalk,  the 
filament,  and  of  the  anther,  formed  of  two  longitudinal  lobes  separated  by 
the  filament.  In  the  tissue  of  these  anther  lobes  are  the  sacs  containing  the 
pollen. 

The  carpels,  the  innermost  part  of  the  flower,  are  arranged  like  the  stamens 
and  perianth  in  rings  or  spirals.  Sometimes  several  of  these  carpels  are 
joined  together  to  form  one  or  more  distinct  ovaries  or  pistils.  This  part 
of  the  flower,  which  may  consist  of  one  or  of  several  pistils,  is  called  collectively 

the  gyncBcium. 
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INSECTS  AND  FLOWERS. 

Requirements. — This  lesson  should  be  illustrated  by  means  of 
a  variety  of  flowers,  including  species  that  are  small  and  incon¬ 
spicuous,  and  others  brightly  coloured,  flowers  that  sleep  by  day 
(evening  primroses,  tobacco,  &c.),  flowers  that  sleep  by  night  (daisy, 
dandelion,  pimpernel,  &c.),  and  odourless  and  sweet-scented  flowers. 
Diagrams  showing  the  sucking-tubes  of  insects. 


Subject  Matter. 

1.  Why  Insects  visit  Flowers. — 
Many  flowers  produce  sweet  fluids 
on  which  certain  insects  (bees,  butter¬ 
flies,  &c.)  delight  to  feed.  Such 
insects  are  provided  with  long 
sucking-tubes,  which  can  be  thrust 
down  the  cups  and  tubes  of  flowers 
for  the  purpose  of  obtaining  these 
fluids,  and  some  (bees)  are  also  pro¬ 
vided  with  jaws  by  which  they  can 
bite  through  the  lower  parts  of  the 
flowers  when  their  sucking-tubes  are 
not  long  enough  to  reach  the  sweet 
juices  from  above. 

Some  insects  (bees,  &c.)  feed  on 
the  pollen,  or  else  collect  the  pollen 
to  feed  their  young. 

2.  How  Insects  help  Flowers. — 
When  an  insect  visits  flowers,  some 
of  the  pollen  adheres  to  its  body. 
Then,  as  it  flies  from  flower  to 
flower  in  quest  of  food,  the  pollen  it 
carries  is  transferred  to  the  stigmas, 
thus  assisting  in  the  work  of  fertili¬ 
zation. 

Insects  generally  fly  from  flower 
to  flower  of  the  same  species,  thus 
adding  to  their  usefulness,  for  the 
ovule  of  one  species  can  only  be 
fertilized  by  pollen  from  the  same 
species  or  from  one  closely  allied. 

Some  flowers  cannot  possibly  fer¬ 
tilize  themselves,  either  because  their 
anthers  and  their  stigmas  are  so 
situated,  relatively,  that  pollen  can¬ 
not  be  transferred  from  one  to  the 
other  (e.g.  the  primrose);  or  because 
the  anthers  and  the  stigmas  are 
never  mature  at  the  same  period. 

Such  flowers  must  have  their 


Method. 


1.  Various  flowers  should  be  ex¬ 
amined  in  order  to  see  and  taste  the 
sweet  nectar  produced  by  them. 


Diagrams  showing  the  sucking- 
tubes  of  insects  should  be  shown, 
and  the  insects  themselves  should  be 
observed  as  they  visit  the  flowers  in 
a  garden. 


2.  This  information  should  be  ac¬ 
quired,  if  possible,  by  the  observation 
of  insects  at  large,  and  not  given  by 
the  teacher  in  the  school-room. 


Examples  of  flowers  (primrose, 
canterbury  bell,  carnation,  &c.) 
illustrating  the  accompanying  notes 
may  be  found  in  most  flower-gardens, 
or  in  hedgerows  and  banks. 

These  should  be  studied  with  the 
aid  of  the  teacher. 
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Insects  and  Flowers. — Continued. 


Subject  Matter. 

Method. 

pollen  transferred,  and  this  work  is 
carried  on  by  insects  or  by  the  wind. 

3.  How  Flowers  attract  Insects. — 
Those  flowers  which  are  fertilized  by 
the  wind  are,  as  a  rule,  very  incon¬ 
spicuous,  and  have  no  scent ;  but 
those  which  require  the  aid  of  insects 
generally  have  gay  corollas,  or  emit 
sweet  odours  to  attract  them. 

Again,  some  flowers  seem  to  prefer 
the  aid  of  particular  species  of 
insects,  and  remain  closed  except  at 
the  hours  during  which  those  insects 
are  on  the  wing.  Hence  we  find 
some  flowers  sleeping  during  the  day, 
and  others  during  the  night. 

The  flowers  which  require  the  aid 
of  day -flying  insects  usually  have 
gay  corollas  to  attract  them.  Those 
which  prefer  the  visits  of  night-fliers 
often  remain  closed  till  the  evening, 
and  attract  the  insects  either  by  their 
sweet  perfume,  or  by  their  large 
white  or  pale-yellow  corollas,  which 
are  readily  distinguished  at  a  distance 
after  dark. 

3.  These  facts  should  be  verified  by 
the  actual  observation  of  flowers  and 
insects  at  different  periods  of  the 
day  and  evening,  and  the  children 
should  be  encouraged  to  make  notes 
of  their  own  independent  observa¬ 
tions,  carried  on  at  any  time. 

Black-Board  Summary. 

1.  Why  Insects  visit  Flowers. — For  sweet  juices.  For  pollen. 

2.  How  Insects  help  Floivers. — They  help  to  carry  pollen  from  antners  to 
stigmas,  and  thus  to  fertilize  the  flowers. 

3.  How  Flowers  attract  Insects. — By  their  bright  colours  and  their  scent 
during  the  day.  By  their  light  colours  and  their  scent  at  night. 


NOTES  FOR  THE  TEACHER. 

The  vast  majority  of  flowering  plants  are  arranged  by  botanists  into  two 
classes,  wind-fertilized  ( a.nemophilous ),  and  insect-fertilized  ( entomopkilous ), 
that  is,  plants  whose  pollen  is  brought  to  their  stigmas  by  the  wind,  and  plants  for 
which  insects  perform  this  duty.  One  striking  feature  of  wind-fertilized  plants 
is  the  absence  of  bright-coloured  leaves  and  of  scent.  The  interior  of  these 
flowers,  too,  contains  no  honey;  the  visits  of  insects  would  be  of  no  use  to 
them,  so  they  do  not  offer  any  inducements  to  these  animals  to  come  to  them. 

Insects  are  induced  to  visit  flowers  in  some  cases  to  get  shelter  from  storms ; 
in  others  to  deposit  their  eggs,  but  most  commonly  of  all  to  procure  food. 
Honey  and  pollen  are  the  principal  foods  which  they  seek  for  in  flowers; 
but  pollen  is  ordinarily  produced  in  such  abundance  that  much  of  it  can  be 
spared.  The  brilliant  colours  of  the  corolla  enable  the  flower  to  be  seen  at  a 

[ Continued  on  page  209. 
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NOTES  FOR  COMPOSITION  LESSONS 

I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  hooks  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  bee  visits  flowers  to  seek  for  honey. 

(2)  The  honey  lies  at  the  bottom  of  the  flower-cup. 

(3)  The  bee  sucks  up  the  honey  from  the  bottom  of  the  flower 

with  its  long  sucking  tube. 

(4)  The  bee  visits  flowers  to  seek  for  honey,  which  lies  at  the 

bottom  of  the  flower-cup. 

B.  (1)  The  yellow  dust  inside  the  flower  is  called  pollen. 

(2)  The  bees  gather  the  pollen  and  make  it  into  a  kind  of  bread 

for  their  young. 

(3)  The  pollen  sticks  to  the  bee  when  it  is  seeking  for  honey 

in  the  flower. 

(4)  The  yellow  dust  inside  flowers  is  called  pollen,  and  sticks 

to  the  bee,  when  it  is  seeking  for  honey  in  the  flower. 

C.  (1)  When  the  bee  leaves  a  flower  its  body  is  covered  with 

pollen. 

(2)  The  bee  carries  the  pollen  to  the  next  flower. 

(3)  This  helps  the  flower  to  produce  seed. 

(4)  When  the  bee  leaves  a  flower  its  body  is  covered  with 

pollen ,  which  it  carries  to  the  next  flower ,  and  so  helps 
the  flower  to  produce  seed. 

II.  Spelling. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Compare  honey  with  money. 
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NOTES  FOE  COMPOSITION  LESSONS.  —Continued. 

(3)  Yellow.  Get  other  words  from  children  to  group  with  this, 
as  fellow ,  mellow. 

(4.)  Show  how  carries  is  formed  from  carry.  Give  other  ex¬ 
amples,  as  tarry ,  tarries ,  &c. 

(5)  Let  children  copy  words  into  exercise  books, 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 
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1,  Section  of  Flower,  showing  honey  secreted  at  bottom  of  tube ;  2,  Insect-fertilized 
Flower;  3,  Insect  at  work,  sucking  honey;  4,  Sucking-tube  of  insect  enlarged, 
and  section  of  same ;  5,  Wind-fertilized  Flowers. 

distance,  and  the  various  parts  of  the  flower  are,  as  a  rule,  so  shaped  as  to 
admit  only  into  the  interior  the  insects  that  are  serviceable.  The  honey  which 
the  flower  secretes,  and  the  sweet  smells  do  not,  as  far  as  is  known,  serve  any 
other  purpose  save  that  of  attracting  insects. 

The  modes  in  which  the  flower  adapts  itself  to  the  visits  of  special  insects, 
the  appliances  by  which  it  covers  these  with  pollen,  to  be  transferred  to 
stigma  of  another  flower,  are  wonderfully  various,  and  seem  mostly 
intended  to  favour  cross-fertilization. 
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THE  DAFFODIL. 

Requirements. — A  few  daffodil  plants  complete,  and  sufficient 
flowers  for  distribution  among  the  class.  Each  child  should  be 
provided  with  a  piece  of  white  paper,  a  mounted  needle,  and  a  lens. 


Subject  Matter. 

1.  The  Root. — The  root  of  the  daffo¬ 
dil  consists  of  fibres,  which  run  down¬ 
ward  from  a  bulb. 

2.  The  Bulb. — The  bulb  is  an  under¬ 
ground  bud,  from  which  the  leaves 
and  the  flower  are  produced.  It  is 
made  up  of  fleshy  and  undeveloped 
leaves. 

3.  The  Leaves. — The  leaves  are  long, 
narrow,  sharp  at  the  tip,  and  without 
stalks.  In  form  they  resemble  blades 
of  grass ;  the  veins,  likewise,  do  not 
form  a  net-work,  but  run  side  by  side 
throughout  the  leaf. 

4.  The  Flower. — The  flower,  like 
those  previously  examined,  consists  of 
parts  arranged  in  whorls  or  rings,  one 
within  the  other.  It  is  mounted  on 
the  summit  of  a  long  stalk,  which  is 
hollow,  and  distinctly  ridged  on  two 
opposite  sides.  At  the  summit  of 
the  stalk  there  is  a  dead  leaf,  which 
formerly  afforded  protection  to  the 
unopened  flower-bud. 

(а)  The  outer  whorl  of  the  flower 
consists  of  a  yellow  tube,  surmounted 
by  a  crown  with  a  crinkled  edge,  and 
surrounded  by  six  spreading  leaves. 

(б)  Inside  this  outer  whorl  there 
are  six  stamens,  each  consisting  of  a 
large  anther,  with  yellow  pollen  cells, 
on  the  summit  of  a  long  filament. 

(c)  In  the  centre  of  the  flower  is  the 
pistil,  consisting  of  a  green  ovary  or 
seed- case,  on  the  top  of  which  the 
outer  whorl  and  the  stamens  are 
mounted,  a  long  style,  and  a  three- 
lobed  stigma. 

(d)  The  ovary  is  three-celled,  and 
each  cell  contains  several  seed-buds 
(ovules). 


Method. 


1.  Compare  with  the  root  of  the 
primrose,  and  of  other  plants  pre¬ 
viously  examined. 

2.  Make  a  section  through  a  bulb, 
and  compare  it  with  an  onion. 


3.  Each  child  should  examine  a 
leaf,  and  it  would  be  well  to  study  it 
with  a  blade  of  grass  for  comparison. 


4.  Compare  the  flower  with  the 
primrose. 

Make  a  clean,  transverse  section 
of  the  stalk  with  a  sharp  knife.  This 
will  show  its  form  and  the  cavity. 


(a)  Show  that  the  daffodil  has  not 
a  distinct  calyx  and  corolla,  but  that 
the  outer  whorl  represents  both. 

(b)  After  the  outer  whorl  has  been 
examined  it  should  be  gently  pulled 
away  from  the  ovary,  leaving  the 
stamens  undisturbed. 

(c)  Afterwards  remove  and  examine 
the  stamens,  and,  finally,  study  the 
pistil. 


0 d )  A  transverse  section  of  the  ovary 
will  show  its  division  into  three 
cells,  and  also  the  ovules.  Observe 
that  the  parts  of  the  flower  are  all  in 
threes  or  a  multiple  of  three. 

[Continued  on  page  SIS. 


The  Daffodil 

NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  daffodil  grows  from  a  bulb. 

(2)  The  daffodil  has  long  narrow  leaves. 

(3)  The  leaves  are  pointed  at  the  ends. 

(4)  The  daffodil  grows  from  a  bulb  and  has  long  narrow  leaves, 

which  are  pointed  at  the  ends. 

B.  (1)  The  outside  parts  of  the  daffodil  flower  are  spread  wide 

open. 

(2)  The  inside  part  forms  a  deep  cup. 

(3)  The  cup  is  narrow  at  the  bottom  and  wide  at  the  top. 

(4)  The  outside  parts  of  the  daffodil  flower  are  spread  wide 

open,  while  the  inside  part  forms  a  deep  cup,  which  is 
narrow  at  the  bottom  and  wide  at  the  top. 

C.  (1)  Six  long  stalks  or  stamens  grow  inside  the  daffodil-cup. 

(2)  The  yellow  grains  on  the  stamens  inside  the  flower-cup  are 

called  pollen  grains. 

(3)  The  green  part  in  the  bottom  of  the  cup  is  called  the 

seed-case. 

(4)  Long  stalks  or  stamens  grow  inside  the  daffodil-cup;  on 

each  of  these  there  is  a  large  anther  which  contains 
■  yellow  pollen  grains. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Daffodil.  Write  the  word  syllabically.  Pronounce  each 

syllable  distinctly  and  let  class  imitate. 
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NOTES  FOE  COMPOSITION  LESSONS.— Continued. 

(3)  Get  children  to  give  words  to  group  with  stalks ,  spread , 
and  grains. 

(4)  Let  children  copy  out  words  in  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter, 

(2)  Correct  carefully. 


The  Daffodil 
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1,  Daftodil ;  2,  Section  of  Flower;  3,  Leaves;  4,  Pollen  Grains,  enlarged; 

5,  Section  of  Seed-case ;  6,  Bulb  and  Hoot. 

Black-Board  Summary. 

The  Root. — Fibrous.  The  fibres  grow  downwards  from  a  bulb. 

The  Bulb. — An  underground  bud,  giving  rise  to  leaves  and  flowers. 

The  Leaves. — Long  and  narrow.  No  stalk.  Veins  run  side  by  side. 

The  Flower. — An  outer  whorl,  representing  both  calyx  and  corolla.  Six 
stamens.  Pistil,  made  up  of  seed-case,  style,  and  stigma.  Both  outer 
whorl  and  the  stamens  on  the  top  of  the  seed-case.  Seed-case  divided  into 
three  cells. 


NOTES  FOE  THE  TEACHER. 

The  common  daffodil  is  perhaps  the  only  British  form  of  Narcissus  that  can 
be  regarded  as  really  a  native  of  the  island.  The  flowers  of  these  plants  are 
for  the  most  part  yellow  or  white.  As  a  rule  they  are  great  favourites,  being 
very  beautiful,  and  having  a  very  sweet  smell.  They  take  their  name  nar¬ 
cissus  from  narlce,  stupor,  or  torpor,  on  account  of  the  effect  produced  on  the 
nerves  by  their  smell.  All  the  narcissus  species  belong  to  the  Amaryllis 
family.  The  bulbs  of  a  great  number  of  the  plants  belonging  to  this  family 
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have  poisonous  narcotic  qualities.  The  flowers  of  the  daffodil  itself  (Narcissus 
Pseudo-narcissus)  are  said  to  be  poisonous.  The  stigmas  of  these  [flowers  are 
ready  for  the  pollen  before  the  anthers  in  the  same  flowers  are  ripe,  and 
to  attract  insects  so  that  the  plant  may  secure  the  benefits  arising  from  cross- 
fertilization  the  lower  part  of  the  perianth  tube  is  turned  into  a  honey-secreting 
organ.  The  daffodil  is  common  in  English  meadows.  It  flowers  in  March, 
and  grows  to  a  height  of  over  a  foot. 


THE  DANDELION  PLANT. 

Requirements. — A  few  complete  dandelion  plants,  and  suffi¬ 
cient  leaves  and  flowers,  or,  better  still,  complete  plants  for  dis¬ 
tribution.  Mounted  needles,  pieces  of  white  paper,  and  lenses 
should  also  be  distributed.  (Some  of  the  flowers  should  be  in  the 
fruiting  stage.) 


Subject  Matter. 

1.  The  Root. — The  root  of  the 
dandelion  is  a  tap-root,  like  the  car¬ 
rot.  It  gives  off  fibres,  which  are 
branched,  and  contains  a  bitter, 
milky  fluid. 

2.  The  Stem.- — The  stem,  like  that 
of  the  primrose,  is  short  and  incon¬ 
spicuous,  so  that  the  leaves  and 
flowers  appear  to  grow  direct  from 
the  root. 

3.  The  Leaves. — The  leaves  spread 
in  all  directions,  like  those  of  the 
primrose,  and  have  no  true  stalks. 
They  are  of  a  shining-green  colour, 
broadest  near  the  top,  and  very 
deeply  and  irregularly  notched. 
Veins  branch  from  the  midrib,  and 
form  delicate  net- works  in  the  broader 
parts  of  the  leaf.  The  leaves  contain 
a  milky  fluid. 

4.  The  Flower. — The  flower-stalks 
are  round,  tapering,  and  hollow  ;  and 
contain  a  milky  fluid,  like  the  leaves 
and  root.  Each  stalk  bears  a  single 
flower-head.  The  so-called  dandelion 
flower  is  not  a  single  flower,  but  a 
dense  cluster  of  little  flowers,  called 
a  flower-head  ( capitulum ),  sur¬ 
rounded  by  a  whorl  of  small  green 
leaves.  Each  flower  consists  of  a 
yellow,  strap -shaped  corolla,  with 


Method. 


1.  Compare  with  the  carrot,  but 
notice  that  the  dandelion  root  is 
tougher,  on  account  of  the  presence 
of  fibres. 

2.  Compare  the  plant  (particularly 
the  stem)  with  that  of  the  primrose. 


3.  The  leaves  should  be  closely  ex¬ 
amined  by  the  class,  and  an  outline 
drawing  made. 

The  arrangement  of  the  smaller 
veins  may  be  better  seen  by  holding 
the  leaf  up  in  strong  light,  and  then 
looking  through  it. 


4.  After  examining  the  stalk,  and 
noticing  that  the  bloom  is  really  a 
cluster  of  flowers,  and  not  a  single 
flower,  a  few  of  the  flowers  should 
be  removed  with  the  aid  of  a  needle, 
and  examined  with  a  lens  as  they 
lie  on  a  sheet  of  white  paper. 

The  whorl  of  green  leaves  sur¬ 
rounding  the  flower-head  must  not 
be  confused  with  the  calyx.  Each 
floret  has  its  own  calyx,  and  the 
{Continued  on  page  217. 
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NOTES  FOR  COMPOSITION  LESSONS. 


I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining- word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  root  of  the  dandelion  plant  is  long  and  tapering. 

(2)  The  dandelion  root  gives  off  a  number  of  branched  fibres. 

(3)  The  root  contains  a  bitter  milky  fluid. 

(4)  The  root  of  the  dandelion  plant,  which  contains  a  bitter 

milky  fluid,  is  long  and  tapering,  and  gives  off  a  number 
of  branched  fibres. 

B.  (1)  The  dandelion  leaf  broadens  towards  the  top. 

(2)  The  leaf  of  the  dandelion  has  no  true  stalk. 

(3)  Its  edges  are  deeply  cut. 

(4)  The  dandelion  leaf,  which  has  no  true  stalk,  broadens 

towards  the  top,  and  its  edges  are  deeply  cut. 

C.  (1)  The  dandelion  blossoms  are  yellow. 

(2)  The  blossoms  grow  on  long ,  round ,  hollow  stalks. 

(3)  The  stalks  are  very  smooth,  and  taper  towards  the  top. 

(4)  The  dandelion  blossoms  are  yellow,  and  grow  on  long  hollow 

stalks,  which  are  very  round  and  smooth,  and  taper  towards 
the  top. 

II.  Spelling-. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Fibres.  Draw  attention  to  sound  of  res  as  ers.  Give 

other  examples  of  words  ending  in  res  as  acres,  fires, 
metres. 

(3)  Broadens.  Point  out  that  oa  in  broad  is  sounded  as  or. 

Note  the  difference  in  the  sound  in  road  and  broad. 
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NOTES  FOR  COMPOSITION  LESSONS.  —ContmuecL 

(4)  Towards  pronounce  to-ards. 

(5)  Let  children  copy  words  into  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


The  Dandelion  Plant 
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The  Dandelion  Plant. — Continued. 


Subject  Matter. 


Method. 


five  small  teeth  at  the  top,  sur¬ 
rounded  by  a  hairy  calyx,  both  sur¬ 
mounting  the  ovary.  The  style  is 
long,  and  the  stigma  divided  into 
two  parts. 

The  stamens  are  five  in  number, 
situated  on  the  corolla,  with  their 
anthers  joined  together. 

5.  The  Fruit. — After  the  corolla  has 
withered  and  fallen  off,  the  ovary, 
which  contains  a  single  seed,  ripens ; 
and  the  calyx  elongates,  forming  a 
stalked,  downy  tuft  on  the  top  of  the 
fruit. 

When  quite  ripe,  the  fruits  detach 
themselves  from  the  disc  of  the 
flower-head,  and  are  then  readily  car¬ 
ried  away  by  the  slightest  breeze, 
the  downy  tuft  answering  the  pur¬ 
pose  of  a  sail.  In  this  manner  the 
seeds  are  scattered  over  a  very  wide 
area. 


green  whorl  consists  of  a  number  of 
“bracts”. 


5.  The  floret  should  be  examined 
in  its  several  different  stages,  and 
attention  should  be  given  to  the  ease 
with  which  the  fruit  sails  in  the  air 
when  carried  by  even  a  slight  breeze. 

The  teacher  should  also  dwell  on 
the  advantage  (to  the  species)  of  any 
means  by  which  the  seeds  are  scat¬ 
tered  over  a  wide  area. 


Blaok-Board  Summary. 

1.  The  Root. — Tapers  like  the  carrot.  Gives  off  fibres.  Contains  a  milky 
fluid. 

2.  The  Stem. — Very  short. 

3.  The  Leaves. — Spreading.  No  stalks.  Broader  near  the  tip.  Deeply 
notched. 

4.  The  Flower. — Gathered  into  dense  clusters.  Each  cluster  surrounded 
by  a  whorl  of  green  leaves. 

Calyx  hairy.  On  the  top  of  the  ovary. 

Corolla  yellow  and  strap-shaped. 

Stamens  five,  situated  on  the  corolla. 

Pistil  consists  of  ovary,  style,  and  stigma.  Ovary  contains  one  seed. 

Style  long.  Stigma  divided  into  two  parts. 

Fruit  surmounted  by  the  calyx.  Readily  carried  away  by  the  wind. 


NOTES  FOR  THE  TEACHER. 

The  dandelion  is  one  of  the  great  order — the  greatest,  indeed,  and  the  most 
important  of  all  the  orders — the  Compositae.  It  gets  its  popular  name  from 
the  tooth-like  division  of  the  leaves.  Its  botanical  name  is  Taraxacum 
officinale,  or  Taraxacum  Dens  Leonis.  It  belongs  to  the  same  sub-order  as 
the  chicory,  the  endive,  and  the  common  lettuce.  Most  of  the  plants  belong¬ 
ing  to  this  sub-order  yield  a  bitter,  milky  juice,  sometimes  narcotic.  The 
dandelion  is  very  widely  spread  throughout  the  temperate  and  colder  regions. 

(C185)  15 
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1,  Dandelion  Plant;  2,  Section  of  Dandelion;  3,  Root;  4-7,  Enlargement  of  parts— 
4,  Flower,  back  and  front,  showing  attachment  to  seed-case ;  5,  Pistil  and  Anther 
tube ;  6,  Seed-case  and  downy  top ;  7,  Seed-case. 


A  great  many— some  give  as  many  as  forty— different  species  of  dandelions 
have  been  recognized.  The  plants  grow  everywhere  in  pastures  and  in  waste 
places,  and  though  of  no  commercial  value  are  often  used  in  medicine. 
The  principal  ingredient  in  the  bitter  milky  juice  with  which  the  plant 
abounds  is  called  taraxacin.  It  is  crystalline,  with  a  bitter  taste,  and 
valuable  medicinal  qualities.  The  root  of  the  dandelion,  roasted  and  ground 
is  sometimes  used  as  coffee,  and  sometimes  it  is  mixed  with  coffee  in  the  same 
way  as  chicory.  This  forms  the  Dandelion  Coffee  of  the  market.  It  is  also 
mixed  with  chocolate  to  form  Dandelion  Chocolate. 


THE  BRAMBLE. 

Requirements.— Some  twigs  of  the  bramble,  and  sufficient 
flowers  for  distribution.  The  flowers  should  exhibit  the  different 
stages  from  the  bud  to  the  commencement  of  the  formation  of  the 
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fruit.  Each  child  should  be  provided  with  a  needle,  white  paper, 
and  a  lens. 


Subject  Matter. 


Method. 


1.  The  Stem.. — The  stem  of  the 
bramble  consists  of  pith,  wood,  and 
bark.  It  is  long,  and  comparatively 
slender.  Unless  supported  by  neigh¬ 
bouring  stems  or  other  objects  it 
often  trails  along  the  ground,  or  is 
arched. 

It  is  smooth,  but  marked  with  lon¬ 
gitudinal  ridges  and  furrows,  and 
provided  with  sharp,  strong  prickles 
on  the  ridges.  The  prickles  are  a  val¬ 
uable  protection  to  the  bush,  for  they 
prevent  it  from  being  trampled  down 
and  destroyed  by  animals. 

2.  The  Leaves. — The  leaves  are 
compound,  that  is,  consisting  of  two 
or  more  distinct  parts  with  separate 
stalks.  The  leaf-stalk  is  prickly,  and 
the  leaf  is  made  up  of  five  (some¬ 
times  three)  leaflets,  one  of  which  is 
terminal  and  the  others  in  pairs. 

Each  leaflet  is  nearly  oval,  with  a 
sharp  point,  and  the  edge  toothed 
like  a  saw  (serrate).  The  stalk  is 
continued  through  it,  forming  a  mid¬ 
rib,  and  the  veins  form  an  intricate 
net-work.  The  upper  surface  of  the 
leaf  is  green,  and  the  under  surface 
whitish  and  downy. 

3.  The  Flower. — The  flowers  are 
arranged  in  loose  clusters  (panicles), 
and  each  consists  of  a  calyx,  corolla, 
stamens,  and  pistil. 

(a)  The  calyx  consists  of  five  acute 
sepals,  which  are  united  towards 
their  bases,  and  reflected  downward 
from  the  flower. 

(b)  The  corolla  consists  of  five  white 
or  pinkish  petals,  attached  to  the 
calyx. 

(c)  The  stamens  are  numerous  and 
are  attached  to  the  calyx.  Each 
consists  of  an  anther,  bearing  pollen 
grains,  and  a  filament. 

(d)  Th e  pistil  is  composed  of  anum- 
ber  of  little  green  seed-cases  ( ovaries ) 
united  into  one  mass.  This  develops 
into  the  fruit  (the  blackberry)  after 


1.  The  stem  should  be  cut  with  a 
sharp  knife,  so  as  to  exhibit  a  clean 
transverse  section,  before  distribu¬ 
tion. 

The  description  should,  of  course, 
be  supplied  by  the  class,  the  teacher 
merely  guiding  the  observations  of 
the  children. 


2.  The  difference  between  a  simple 
and  a  compound  leaf  should  be 
clearly  explained  by  the  aid  of  out¬ 
line  sketches  or  specimens. 


After  the  description  of  the  leaf 
has  been  completed,  the  class  should 
be  encouraged  to  make  an  outline 
drawing  of  it,  either  from  nature  or 
from  memory. 


3.  The  flower  should  be  compared 
with  the  buttercup,  which  has  been 
previously  examined.  Several  points 
of  resemblance  will  be  observed,  such 
as — 

(a)  Calyx  and  corolla  in  fives. 

(b)  Stamens  numerous. 

(c)  Pistil  consisting  of  a  cluster  of 
ovaries. 

It  should  be  observed,  however, 
that  while  the  stamens  and  the  co¬ 
rolla  are  attached  at  the  base  of  the 
pistil  in  the  buttercup,  in  the  bram¬ 
ble  flower  they  are  attached  to,  and 
are  therefore  pulled  off  with,  the 
calyx. 

The  calyx,  too,  is  persistent  in  the 
bramble,  but  deciduous  in  the  butter¬ 
cup. 
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The  Bramble. — Continued. 


Subject  Matter. 

the  other  parts  of  the  flower  (except 
the  calyx,  which  remains  attached  to 
the  ripened  fruit)  have  withered. 

4.  The  Fruit. — As  the  fruit  en¬ 
larges  it  turnsfirst  red  and  then  black, 
at  the  same  time  becoming  less  acid. 
It  consists  of  a  number  of  little  stone- 
fruits  (drupes),  each  resembling  the 
cherry  and  the  plum,  joined  into  one 
cluster,  and  is  not  a  true  berry. 


Method. 


4.  The  class  should  be  reminded 
of  the  nature  of  a  true  berry,  which 
generally  contains  many  seeds  in  a 
common  mass  of  juicy  substance. 


1,  Stem  of  Bramble-bush;  2,  Single  Prickle;  3,  Stem  (enlarged)  cut  through;  4,  Leaf 
of  Bramble  ;  6,  Bramble  Flower;  6,  Flower  cut  through,  showing  Berry  forming- 
7,  Ripe  Berry;  8,  Berry  cut  through,  showing  that  it  is  a  collection  of  little 
berries,  each  having  a  seed. 

[Continued  on  page  SSS. 
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NOTES  FOR  COMPOSITION  LESSONS. 
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I.  Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A-  (1)  The  bramble-bush  often  grows  in  hedges  by  the  roadside. 

(2)  Its  long  branches  always  curve  at  the  ends. 

(3)  Its  branches  always  point  towards  the  ground. 

(4)  The  bramble  bush  grows  in  hedges  by  the  roadside,  and 

its  long  branches,  which  always  curve  at  the  ends,  point 
towards  the  ground. 

R.  (1)  The  branches  of  the  bramble  are  covered  with  sharp  thorns. 

(2)  These  make  it  awkward  to  gather  the  fruit. 

(3)  The  branches  of  the  bramble  are  covered  with  sharp  thorns, 

which  make  it  awkward  to  gather  the  fruit. 

C.  (1)  The  leaves  of  the  bramble  have  strongly -marked  veins. 

(2)  The  leaves  of  the  bramble  ha jagged  edges. 

(3)  The  fruit  of  the  bramble  is  called  a  blackberry. 

(4)  The  leaves  of  the  bramble  have  strongly-marked  veins 

and  jagged  edges,  and  the  fruit  is  called  a  blackberry. 

II.  Spelling. 

(1)  Write  out  the  underlined  words  on  black-board. 

(2)  Get  children  to  give  words  ending  in  amble  to  group  with 

bramble,  as  ramble,  gamble. 

(3)  Compare  hedges  with  edges,  and  question  for  other  words 

ending  in  edges  to  group  with  these,  as  ledges,  sledges,  &c. 

(4)  Fruit.  Draw  attention  to  the  long  u  sound  of  ui.  Give 

other  examples,  as  suit,  juice. 

(5)  Let  the  children  copy  words  into  exercise  books. 
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TIL  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 
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Black-Boaed  Summary. 

1.  The  Stem. — Ridged  and  furrowed.  Prickly. 

2.  The  Leaves. — Compound.  Each  of  five  (or  three)  leaflets.  Leaflets 
oval,  sharp-pointed,  toothed  like  a  saw.  Veins  form  a  net-work. 

3.  The  Flower. — Several  on  one  stalk.  Each  consisting  of  four  whorls : 

Calyx  of  five  parts,  united. 

Corolla  of  five  parts,  attached  to  the  calyx. 

Stamens  numerous,  attached  to  the  calyx. 

Pistil  consisting  of  a  number  of  seed-cases.  When  ripe,  forms 
the  blackberry,  which  is  not  a  berry  but  a  cluster  of  drupes. 


NOTES  FOR  THE  TEACHER. 

The  bramble  is  a  shrub  belonging  to  the  important  natural  order  the 
Rosacese.  The  family  to  which  it  belongs  includes  many  of  the  plants  which 
yield  edible  fruits,  such  as  plums,  apples,  pears,  cherries,  peaches,  and 
nectarines.  It  is,  however,  most  closely  related  to  the  wood  raspberry,  many 
varieties  of  which  are  cultivated  in  our  gardens.  The  bramble  itself  can 
scarcely  be  said  to  have  been  cultivated  in  this  country,  though  some  attempts 
in  that  direction  have  been  made,  and  it  has  been  cultivated  in  the  United 
States  and  in  Canada.  It  belongs  to  the  genus  Rubus,  and  the  fruit,  which  in 
nearly  all  the  genus  is  edible,  consists  of  a  number  of  drupes  arranged  on  a 
long  receptacle  or  torus.  It  is  a  good  example  of  an  aggregate  fruit,  and 
should  be  compared  with  the  strawberry  ( Fragaria  vesca),  in  which  the 
receptacle  or  torus  is  the  most  important  part,  the  true  fruit,  scattered  over 
its  surface,  being  apparently  insignificant.  The  curving  of  the  ends  of  the 
branches  of  brambles  is  of  very  great  importance.  As  the  point  of  the  branch 
approaches  the  ground  small  scale-like  protuberances  begin  to  appear.  When 
it  comes  in  contact  with  the  soil  these  lengthen  into  roots,  which  penetrate  the 
ground.  The  point  of  the  branch  is  drawn  under  ground,  and  in  the  following 
spring  it  sends  up  a  new  shoot,  while  the  old  branch  of  which  it  was  the  part 
dies  off.  In  this  way  new  plants  result.  The  under  side  of  the  leaf  of  the 
bramble  is  covered  with  a  white  felt-work  of  hairs  containing  air.  These  limit, 
the  evaporation  from,  and  restrict  the  heating  of  the  leaf-tissue  by  the  sun. 


FRUITS. 

Requirements. — A  great  variety  of  fruits  for  distribution 
among  the  class.  The  lesson  should  be  given  towards  the  end 
of  the  summer,  when  the  following  useful  selection  may  be  ob¬ 
tained: — Apple,  orange,  cherry,  blackberry,  strawberry,  acorn, 
hazel-nuts,  pods  of  the  pea  or  sweet- pea,  fruit  of  the  poppy,, 
wallflower,  &c.  Each  child  should  be  provided  with  a  sheet, 
of  white  paper  on  which  to  examine  the  smaller  fruits. 


Subject  Matter. 

Method. 

1.  What  is  a  Fruit  ? — All  flowering 
plants  and  trees  bear  fruit.  The 
fruit  consists  of  the  ripened  pistil  of 

1.  The  definition  of  the  fruit  will 
be  better  understood  if  a  few  speci¬ 
mens  of  the  same  species,  in  different- 
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Subject  Matter. 

the  flower,  and  whatever  is  joined 
to  it. 

The  fleshy  part  of  the  apple  is 
formed  from  the  calyx,  and  this  sur¬ 
rounds  the  core,  which  is  the  ripened 
pistil. 

The  strawberry,  too,  is  the  en¬ 
larged  base  of  the  flower,  the  fruits 
being  the  little  seed-like  bodies  on 
the  outside. 

2.  Kinds  of  Fruit. — Fruits  may  be 
roughly  classified  into  those  which 
split  open  when  ripe,  and  those 
which  do  not.  The  latter  include 
the  following: — 

(a)  The  drupe  or  stone-fruit,  which 
usually  consists  of  an  outer  soft  and 
juicy  portion,  surrounding  a  single 
seed  with  a  hard  covering. 

Examples : — Plum,  peach,  and 
cherry.  The  raspberry  and  black¬ 
berry  are  not  berries,  but  clusters 
of  small  drupes. 

(b)  The  pome,  which  consists  of 
»,  horny  core,  containing  the  seeds, 
and  surrounded  by  a  fleshy  mass,  as 
the  apple  and  the  pear. 

(c)  The  berry — a  soft,  fleshy  fruit, 
usually  containing  many  seeds,  as 
the  gooseberry  and  the  currant.  The 
orange  is  a  compound  berry. 

(d)  The  achene — a  hard,  dry,  seed¬ 
like  fruit,  like  that  of  the  strawberry, 
the  acorn,  and  nuts. 

The  fruits  that  split  open  some¬ 
times  do  so  longitudinally,  as  the 
pea-pod,  and  the  fruit  of  the  wall¬ 
flower. 

Some  open  transversely,  and  others 
by  a  number  of  pores,  through  which 
the  seeds  can  escape,  as  the  fruit  of 
the  poppy. 

Some  split  open  suddenly,  and  with 
great  force,  as  the  pod  of  the  furze, 
scattering  the  seeds  in  all  directions. 


Method. 


stages  of  growth,  can  be  shown,  so 
that  the  gradual  development  of  the 
fruit  from  the  pistil  may  be  seen. 


2.  The  fruits  provided  should  be 
thus  roughly  classified  by  the  children, 
who  should  be  directed  to  arrange 
them  into  two  heaps. 

(a)  The  nature  of  the  different  in- 
dehiscent  fruits  (those  which  do  not 
split  open)  must  be  shown  by  cutting 
them  through  the  middle,  the  sec¬ 
tions  being  made  by  the  teacher  as 
a  rule. 

The  stone-fruits  may  be  cut  either 
transversely  or  longitudinally. 

(b)  The  apple  must  be  cut  trans¬ 
versely  to  show  the  five  cells  of  the 
fruit. 

(c)  The  nature  of  the  berry  may 
be  ascertained  by  breaking  or  cutting 
the  outer  covering,  and  squeezing 
out  the  contents. 


In  the  case  of  dehiscent  fruits 
(those  which  split  open)  the  position 
of  the  seeds,  and  the  manner  in 
which  they  are  attached  to  the  seed- 
case  should  be  observed. 


The  forcible  opening  of  the  fruit 
of  the  furze  should  be  observed,  if 
possible,  during  a  walk  among  furze 
bushes  on  a  hot  summer’s  day. 


Fruits 
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Oral  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

12)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  The  core  is  in  the  middle  of  the  apple. 

(2)  The  pips  are  arranged  round  the  centre  of  the  core. 

(3)  The  pips  are  the  seeds. 

(4)  The  core  of  the  apple  is  in  the  middle  and  contains  the 

pips  or  seeds,  which  are  arranged  round  the  centre. 

B.  (1)  The  soft  part  of  the  plum  covers  a  stone. 

(2)  The  stone  is  oval  in  shape. 

(3)  The  stone  forms  the  seed. 

(4)  The  soft  part  of  the  plum  covers  a  stone  which  is  oval  in 

shape  and  forms  the  seed. 

C.  (1)  The  kernels  or  seeds  of  hazel-nuts  grow  in  shells. 

(2)  The  shells  of  the  hazel-nuts  are  the  seed-cases. 

(3)  The  pips  or  seeds  of  strawberries  grow  on  the  outside  of  the 

fruit. 

(4)  The  kernels  or  seeds  of  hazel-nuts  grow  in  shells  which 

are  the  seed-cases  of  the  nuts,  but  the  pips  or  seeds  of 
strawberries  grow  on  the  outside  of  the  fruit. 

II.  Spelling-. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Core.  Get  other  words  from  the  children  to  group  with 

core ,  as  more,  shore,  &c. 

(3)  Centre.  Compare  the  sound  of  c  in  core  with  the  c  in 

centre.  Draw  attention  to  the  sound  of  the  last  syllable, 
as  er.  Give  other  examples,  as  acre,  fibre,  &c.  Build  up 
central ,  century  from  centre. 
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NOTES  FOR  COMPOSITION  LESSONS. — Continued. 

(4)  Write  words  arranged ,  strawberries ,  &c.,  syllabically. 

(5)  Let  the  children  copy  words  into  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 


Fruits 
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1,  Section  of  Apple ;  2,  Section  of  Plum  ;  3,  Section  of  Grape ;  4,  Pea-pod ;  5,  Cabbage 
Pod;  6,  Fruit  of  Wallflower;  7,  Violet  Pods;  8,  Acorn  and  Section;  9,  Hazel-nuts 
and  Section ;  10,  Fruit  of  Poppy. 

Black-Board  Summary. 

1.  What  is  a  Fruit ? — The  ripened  pistil  of  the  flower,  with  whatever 
may  be  joined  to  it. 

2.  Kinds  of  Fruits. — Those  which  do  not  split  open: 

Stone-fruits. 

Apples  and  pears. 

Berries. 

Nuts. 

Those  which  split  open  : 

Pods  of  the  pea-plant. 

Fruits  of  the  wallflower,  furze,  and  poppy. 


NOTES  FOR  THE  TEACHER. 

In  the  broad  sense  the  fruit  includes  everything  in  the  flower  or  flowering 
axis  that  undergoes  alteration  after  fertilization.  Sometimes,  however,  the 
term  fruit  is  applied  only  to  the  ripened  ovary  or  pistil,  that  is,  to  what  is 
otherwise  known,  when  the  seeds  are  ripe,  as  the  pericarp  or  seed-case. 
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Fruits  have  been  arranged  in  three  groups : — 

Simple  fruits,  that  is,  fruits  which  result  from  the  ripening  of  a  single  pistil 

•or  ovary. 

Aggregate  fruits,  that  is,  fruits  in  which  a  cluster  of  carpels  belonging  to 
one  flower  are  crowded  together  on  the  receptacle  into  one  cohering  mass. 
Such  fruits  as  the  blackberry,  the  raspberry,  and  the  strawberry  are  good 
•examples  of  aggregate  fruits. 

Multiple  or  collective  fruits,  are  fruits  formed  by  a  number  of  separate 
flowers  which  are  crowded  together  into  one  mass,  as  is  the  case  in  the  pine¬ 
apple,  the  mulberry,  and  the  fig. 

When  a  conspicuous  portion  of  the  fructification  does  not  belong  organically 
to  the  pistil,  the  fruits  are  said  to  be  accessory  or  antkocarpous,  as  the  yew. 

•  Such  fruits  may  be  either  simple,  aggregate,  or  multiple. 


FERNS. 

Requirements. — Several  complete  plants,  the  roots  of  which 
have  been  previously  washed.  It  is  desirable  that  some  of  the 
fronds  should  be  only  partially  expanded,  while  others  should  be 
“in  fruit”.  Also  a  piece  of  unglazed  tile,  a  plate,  and  a  bell-jar. 


Subject  Matter. 


Method. 


1.  The  Root. — -The  root  of  the  fern 
is  fibrous,  the  fibres  being  more  or 
less  branched. 

2.  The  Stem.- — Below  the  surface 
of  the  ground  there  is  sometimes 
a  hard,  creeping  stem  (a  rhizome), 
from  which  root  fibres  grow  down¬ 
ward,  and  fronds  or  leaves  upward. 

3.  The  Fronds. — The  leaves  of  the 
fern  are  generally  termed  fronds,  to 
distinguish  them  from  the  leaves  of 
flowering  plants,  from  which  they 
differ  in  a  few  important  respects. 

They  are  coiled  up  into  a  spiral 
when  young,  and  are  usually,  not 
always,  divided  into  a  number  of 
small  parts,  so  that  they  present  a 
feathery  appearance.  The  veins,  too, 
are  forked. 

4.  Development. —  The  fern  does 
not  bear  flowers,  but  is  reproduced 
by  small  bodies  called  spores. 

On  the  back  of  a  mature  frond 
may  be  seen  little  patches,  clusters 
of  little  cases  (spore -cases),  which 
contain  the  spores. 


As  before  recommended  the  de¬ 
scriptions  of  parts  should  come  from 
the  class  rather  than  from  the 
teacher. 

The  underground  stem  of  a  large 
fern,  such  as  the  common  brake 
( Pteris ),  should  be  cut  transversely 
into  slices  and  distributed,  in  order 
that  the  bundles  of  fibres  may  be 
observed. 

The  fronds  of  different  ferns  should 
be  compared,  and  the  manner  in 
which  each  is  divided  should  be 
noted.  The  forking  of  the  veins  also 
should  be  observed. 

Young  fronds  should  be  unfolded 
in  order  to  show  the  manner  in  which 
they  are  coiled. 

The  clusters  of  spore-cases  should 
be  separated  and  examined  on  white 
paper. 

The  development  of  the  fern  should 
be  watched  by  the  class.  Some 
species  are  easily  propagated,  as 
follows : — 


Ferns 

Ferns. — Continued. 
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Subject  Matter. 

Method. 

The  spore-cases  break  when  mature, 
and  thus  the  spores  are  scattered. 

If  a  spore  alights  on  a  moist  sur¬ 
face  it  grows,  giving  rise  to  a  little 
leaf-like  expansion  {the  prothallium), 
from  which  the  fern  is  afterwards 
produced. 

Put  a  piece  of  unglazed  tile  in  a 
plate  containing  a  little  water. 
Sprinkle  on  it  the  spores  of  different 
species  of  ferns,  and  cover  it  with 
a  bell-jar  to  keep  it  damp. 

1,  Common  Fern;  2,  Under  side  of  Frond  (enlarged)  showing  Spore-cases;  3,  Single 
Spore-case,  further  enlarged ;  4,  Ripe  Spore-case  bursting ;  5,  First  Frond  and 
Root  of  Fern  Plant  still  fixed  to  Prothallium ;  6,  Sorus  or  cluster  of  Spore-cases. 
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Black-Board  Summary. 


1.  The  Root. — Composed  of  fibres. 

2.  The  Stem. — A  hard  underground 
stem,  often  creeping. 

3.  The  Frond. — Usually  much  di¬ 
vided.  Coiled  when  young.  Veins 
forked. 


4.  Growth. — Ferns  bear  no  flowers. 
They  produce  spores.  Spores  pro¬ 
duce  little  leaf-like  plants.  These 
give  rise  to  ferns. 


NOTES  FOR  THE  TEACHER. 

Ferns  are  an  exceedingly  interesting  class  of  plants.  There  are  very  few 
parts  of  the  country  in  which  they  do  not  exist  in  great  abundance,  and  they 
present  us  with  a  greater  variety  of  leaf  forms  than  any  other  class  of  the 
vegetable  kingdom.  Some  of  these  forms  are  very  complicated  and  very 
beautiful.  It  is  true  that  most  of  our  ferns  have  short  underground  stems, 
but  in  the  warmer  regions  of  the  world  tree-ferns  are  common,  some  of  them 
reaching  a  height  of  eighty  feet.  The  roots  of  ferns  are  invariably  slender  and 
wiry.  The  spores  of  ferns  are  not  the  result  of  a  process  of  fertilization,  so 
they  are  not  parts  of  fruits,  but  can  only  be  properly  described  as  brood- 
bodies.  These  brood-bodies  are  contained  in  a  kind  of  capsule  or  case,  to 
which  the  name  spoi'e-case  or  sporangium  is  given.  The  separate  clusters  of  a 
few  or  many  of  these  individual  sporangia  are  called  sori.  The  different  families 
of  ferns  are  founded  on  differences  in  the  structure  of  these  spore-cases,  for  it 
must  be  remembered  that  every  attempt  to  classify  ferns  yet  made  has  been 
made  on  characteristics  of  the  spore-bearing  generation.  The  prothallus  which 
is  produced  from  the  spore  takes  the  form  of  a  small  plate  of  cells,  from  the 
under  surface  of  which  delicate  hair-like  roots,  and  two  kinds  of  sexual  organs, 
the  hair-like  antheridia  and  the  flask-like  arckegonia,  are  developed.  The 
antheridia  correspond  to  the  stamens,  and  the  archegonia  to  the  pistil  of  the 
flower  plant,  and  the  fertilized  archegonia  may  be  regarded  as  the  fruit.  The 
fruit  does  not  detach  itself  from  the  prothallus,  but  develops  into  a  spore¬ 
bearing  body,  the  fern,  while  the  prothallus  dies  away. 


Ferns 


NOTES  FOR  COMPOSITION  LESSONS. 


I.  OraJ  Work. 

(1)  Direct  the  attention  of  the  class  to  the  pictures  in  their 

composition  books. 

(2)  Question  them  regarding  each  picture. 

(3)  Insist  upon  each  answer  being  given  in  the  form  of  a  com¬ 

plete  sentence. 

(4)  Show  the  class  how  to  use  the  joining-word  which  is  given 

in  their  composition  books  when  the  answers  have  to  be 
joined  together. 

(5)  Write  down  the  answers  on  the  black-board,  and  underline 

the  words  to  be  noted  for  spelling. 

BLACK-BOARD. 

A.  (1)  Ferns  do  not  bear  either  flowers  or  fruit. 

(2)  Their  leaves  differ  in  many  ways  from  the  leaves  of  flowering 

plants. 

(3)  The  leaves  of  ferns  are  usually  called  fronds. 

(4)  Ferns  do  not  bear  flowers,  and  their  leaves,  which  are 

usually  called  fronds,  differ  in  many  ways  from  the 
leaves  of  flowering  plants. 

B.  (1)  The  Hart's  tongue  fern  has  smooth  leaves. 

(2)  The  Hart’s  tongue  leaves  have  crimped  edges. 

(3)  They  taper  towards  the  ends. 

(4)  The  Hart’s  tongue  fern  has  smooth  leaves,  which  have 

crimped  edges  and  taper  towards  the  ends. 

C.  (1)  When  young  the  fronds  of  ferns  are  always  coiled  up  into 

a  spiral. 

(2)  They  are  usually  divided  into  a  great  number  of  smaller 

parts. 

(3)  This  causes  the  fronds  of  ferns  to  have  a  feathery  appearance. 

(4)  When  young  the  fronds  of  ferns  are  always  rolled  up  into 

a  spiral,  and  are  usually  divided  into  a  great  number 
■  of  smaller  parts,  which  causes  them  to  have  a  feathery 
appearance. 

II.  Spelling-. 

(1)  Write  the  underlined  words  on  black-board. 

(2)  Their — there.  Point  out  that  their  indicates  ownership,  and 
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there  indicates  place.  Get  children  to  make  sentences 
to  show  the  uses  of  both  words.  Write  them  on  black¬ 
board. 

(3)  Tongue.  Draw  attention  to  the  letters  ue  (not  sounded). 

(4)  Let  children  copy  words  into  exercise  books. 

III.  Written  Tests. 

(1)  Clean  black-board.  Arrange  children  in  groups  A,  B,  C, 

to  write  the  exercise  with  the  corresponding  letter. 

(2)  Correct  carefully. 
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